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LETTER 

FROM 

THE  SECRETARY  OF  THE  TREASURY 

TRANSMITTING 

THE  ANNUAL  REPORT  OF  THE  SUPERINTENDENT  OF  THE  COAST  SURVEY. 

February  16, 1874. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 

Treasury  Departiveent,  February  16,  1874. 

Sir  :  I  have  the  honor  to  transmit,  for  the  information  of  the  House  of  Eepresentatives,  a 
report  made  to  this  Department  by  Prof.  Benjamin  Peirce,  Superintendeut  of  the  Coast  Survey, 
stating  the  operations  and  progress  in  the  survey  of  the  coast  during  the  year  ending  ITovember 
1, 1873. 

I  have  the  honor  to  be,  very  respectfully, 

WILLIAM  A.  EIOHAEDSON, 

Secretary  of  the  Treasury. 

Hon.  James  G.  Blaine, 

SpeaJcer  of  the  House  of  Representatives. 
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p.35;  near  Saint  George’s  Sound,  Fla.,  p.  38;  of  Chandelenr  Sonnd, 
Miss.,  p.  40 ;  of  Mississippi  River,  La.,  p.  41 ;  of  Espiritn  Santo  and  San 
Antonio  Bays,  Texas,  p.  43 ;  of  New  River  and  Anaheim  River,  Cal., 
p.  49 ;  of  San  Francisco  Bay,  p.  53  ;  of  Cordell  Bank,  p.  54 ;  off  shore 
near  Humboldt  Bay,  Cal.,  p.  55 ;  off  Crescent  City,  Cal.,  p.  55;  of 
Hunter’s  Cove  and  Chetko  Entrance,  Oreg.,  p.  57 ;  of  Puget  Sound, 
Wash.,  p.  59. 

I. 

lARDELLA,  C.  T.,  Assistant.  Topography  of_ Penobscot  River,  Me. 
p.  10;  topography  of  Coro  Sound,  N.  C.,  p.  31. 

ISLE-AU-HAUT,  Me.,  topography  of,  p.  10. 

INFORMATION  FURNISHED  in  reply  to  special  calls  during  the  year 
ending  November  1,  1873.  General  Index,  Appendix  No.  3,  pp.  76-77. 

INTERIOR.  West  of  Mississippi  River,  p.  44. 

INTERVISIBILITY  OP  STATIONS,  note  on,  p.  137. 

INTRODUCTORY  REMARKS.  General  Index,  p.  1. 

IVES,  C.  A.  Services  in  Section  I,  p.  16 ;  services  in  Section  VIII,  p.  4ft. 

J. 

JACKSON,  W.  S.,  of  Denver  and  Rio  Grande  Railway  Company. 
Facilities  extended  to  astronomical  observers  in  Colorado,  p.  45. 

H.  Ex.  133 — II 


JACOBI,  WILLIAM.  Division  of  Instmments,  Coast  Survey  Office, 
p.  64. 

JACOBS.  E.  8.,  Lieutenant,  U.  S.  N.  Services  in  Section  I,  p.  13. 

JACQUES,  W.  H.,  Lieutenant,  U.  S.  N.  Services  in  Section  I,  p.  13 ; 
services  in  section  VI,  p.  35. 

JAMBS  RIVER,  VA.,  topography  and  hydrography  of,  p.  26. 

JOHNSON,  P.  C.,  Assistant,  Commander,  U.  8.  N.  Hydrography  of  coast 
of  Lower  California,  pp.  47, 48 ;  search  for  Falmouth  Shoal,  Pacific 
Ocean,  p.  54 ;  hydrography  off  Crescent  City,  Cal.,  p.  55 ;  hydrography 
of  Hunter’s  Cove  and  Chetko  Entrance,  Oregon,  p.  57. 

JOSEPH  HENRY,  Schooner,  services  of,  p.  10. 

JUNKEN,  CHARLES,  Assistant.  Hydrography  of  Lake  Champlain, 
p.  22 ;  hydrogpraphy  at  New  Castie,  Del.,  p.  25. 

K. 

KALAMA,  Oreg.,  latitude,  longitude,  and  azimuth  at,  p.  57. 

KAMPF,  F.,  Dr.  Computing  Division,  Coast  Survey  Office,  p.  61. 

KARCHER,  L.  Drawing  Division,  Coast  Survey  Office,  p.  61. 

KEITH,  R.,  Prof.  Computing  Division,  Coast  Survey  Office,  p.  61. 

KERR,  L.  0.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

KING,  E.  H.  Services  in  Section  I,  p.  10 ;  services  In  SectionVIll,  p.  38. 

KING,  V.  E.  Clerical  force,  Coast  Survey  Office,  p.  64. 

KLAMATH  RIVER,  reconnaissance  and  triangnlation  between,  and 
Rocky  Point,  p.  55. 

KNOTT’S  ISLAND,  Va.,  latitude  and  magnetic  elements  of,  p.  28. 

KONDRUP,  J.  0.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

KNIGHT,  J.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

KNIGHT,  H.  M.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

KNIGHT,  W.  H.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

L. 

LACKEY,  F.  E.  Division  of  Charts  and  Instruments,  Coast  Survey 
Office,  p.  64. 

LAKE  CHAMPLAIN,  reconnaissance  of,  to  Hudson  River,  p.  21 ;  topog¬ 
raphy  of,  p.  22. 

LATITUDE,  atKalama,  Oreg.,  p.  57  ;  of  Knott’s  Island,  Va,  p.28  ;  of 
Portsmouth  Island,  N.  C.,  p.  29 ;  of  Saint  Simon’s  Island,  Ga,  p.  34  ;  at 
San  Simeon  and  San  Luis  Obispo,  Cal.,  p.  51. 

LAWSON,  FRED.  A.  Services  in  Section  XI,  p.  59. 

LAWSON,  JAMES  S.,  Assistant.  Tiiangulation  and  topography  of 
Pug^et  Sonnd,  Washington,  p.  58  ;  hydrogpraphy  of  Puget  Sonnd,  Wash¬ 
ington,  p.  59. 

LEWIS,  C.  E.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

LINDENKOHL,  A.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

LINDENKOHL,  H.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

LIST  OP  HYDROQRAPHIC  SHEETS  registered  from  June,  1865,  to 
January,  1873.  General  Index,  Appendix  No.  7,  pp.  88-93. 

LIST  OP  ORIGINAL  TOPOGRAPHICAL  SHEETS  registered  from 
June,  1865,  to  January,  1873.  General  Index,  Appendix  No.  6,  pp. 
82-87. 

LIST  OP  SKETCHES,  p.  182. 

LIST  OP  STARS  for  observations  of  latitude.  General  Index,  Appen¬ 
dix  No.  14,  pp.  138-174. 

LITTLE  EGG  HARBOR,  N.  J.,  hydrography  of,  p.  24. 

LITTLE  RIVER,  S.  C.,  coast-measurement,  triangnlation,  and  topog¬ 
raphy  below,  pp.  32-33. 

LONGFELLOW,  A.  W.,  Assistant.  Topography  of  Castine  Harbor,  Me. ^ 

p.  10. 

LONGITUDE  OBSERVATIONS  at  San  Francisco,  CaL,  p.  52;  at 
Kalama,  Oreg.,  p.  57;  of  Transit  of  Venus  Station,  1769,  pp.  45, 46;  at 
San  Simeon  and  San  Luis  Obispo,  Cal.,  p.  51. 

LOWRY,  T.  J.  Geosraphical  and  hydrographic  reconnaissance,  San 
Diego  to  Cape  San^ucas,  p.  46;  latitude,  longitude,  and  azimuth  at 
Kalama,  Oreg.,  p.  57. 

M. 

MACK’S  ARCH,  triangnlation  and  topography  between,  and  Rogue 
River,  Oreg.,  p.  56. 

MAEDEL,  A.  M.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

MAEDEL,  E.  A.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

MAGNETIC  OBSERVATIONS,  at  Eastport,  Brunswick,  and  Portland, 
Me. ;  at  Gk)rham,  Hanover,  and  Littleton,  N.  H.,  p.  13;  at  Burlington 
and  Rutland,  Vt.,  p.  22 ;  at  Sandy  Hook  and  Central  Park,  N.  Y.,  p.  22 ; 
at  Washington,  D. C.,  p. 27;  at  Knott’s  Island,  Va.,  p.28;  at  Denver, 
Col.,  p.  44  ;  at  Trinidad,  Colo.,  pp.  44,  45 ;  between  San  Diego  and  Cape 
San  Lucas,  Lower  California,  p.  46 ;  at  San  Diego,  Cal.,  p.  47 ;  at  Point 
Conception,  Cal.,  pp.  50, 51;  at  Point  Pinos,  p.  51;  nt  San  Francisco, 
Cal,  p.  52  ;  at  Capo  Disappointment,  Wash.,  p.  58. 


Digitized  by  LjOOQle 


X 


ALPHABETICAL  INDEX, 


MAGNETIC  DECLINATIONS  AND  POSITIONS.  AlenWan  Wandi, 
Alagka,  pp.  117-121. 

MAIN,  J.  CompntlDg Division,  Coast  Survey  Office,  p.  61. 

MANAHAWKEN,  N.  J.,  topography  between,  and  Bornegat  Light* 
honse,  p.  24. 

MARC Y,  Schooner,  services  of,  pp.  S.*!,  5t. 

MARINDIN,  II.  L.,  Snbassistant.  Ser>’iceg  in  Section  1,  p.  15 ;  services 
in  section  II,  p.  >9. 

MARYLAND,  reconnaissance  for  triangulation  in,  p.  27. 

MATHIOT,  GEORGE.  In  charge  of  Electrotyping  and  Photographing 
Division,  Coast  Survey  Office,  p.  63. 

McCLINTOCK,  J.  N.,  Subassistant.  Topography  of  Isle  an  Haut,  Me., 
p.  10 ;  triangulation  of  Atlantic  Coast  of  Florida,  p.  34. 

McCLINTOCK,  W.  E.  Services  in  Section  I,  p.  14  ;  services  in  Section 
IV,  p.  30. 

McCORKLE,  S.  C.,  Assistant  Reconnaissance  of  Hudson  River  to  Lake 
Champlain,  p.  21 ;  triangulation  at  Galveston  Harbor  and  on  the  coast 
from  East  Bay  toward  Sabine  Pass,  Texas,  p.  43. 

MCDONNELL,  T.  Division  of  Charts  and  Instruments,  Coast  Survey 
Office,  p.  63. 

MEASUREMENT  OF  A  PRIMARY  BASE-LINE  on  Peach-Tree 
Ridge,  near  Atlanta,  Ga.,  in  1872  and  1873.  General  Index,  Appen¬ 
dix  No.  12,  pp.  38, 123-136. 

MENDELL,  G.  H.,  Colonel,  United  States  Engineers.  Tidal  observa¬ 
tions  near  San  Francisco,  p.  53  ;  tidal  observations  at  Astoria,  p.  58. 

MENDOCINO  BAY,  Cal.,  Triangulation  and  topog^phy  north  of,  p. 
54. 

MISSISSIPPI  RIVER,  La.,  Triangulation,  topography,  and  hydrogra¬ 
phy  of,  p.  41. 

MISSOURI,  Triangulation  in,  p.  42. 

MITCHELL,  HENRY,  Assbtant.  Resurvey  of  New  York  Harbor,  pp. 
18,  19;  special  survey  of  Portland  Harbor,  pp.  11,  94,  95 ;  inspection  of 
Chatham,  Cape  Cod  Peninsula,  p.  15 ;  hydrography  of  New  Castle,  Del., 
p.  25;  additional  report  concerning  changes  in  the  neighborhood  of 
Chatham  and  Monomoy,  pp.  103-107 ;  note  concerning  changes  in  the 
submerged  contours  off  Sandy  Hook,  New  York  Harbor,  pp.  108-110. 

MOLKOW,  E.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

MONOMOY  SHOAL,  Mass.  Hydrographic  examination  of,  p.  15. 

MONTEREY,  Cal.  Reconnaissance  for  main  triangnlatlon  below,  p.  50- 

MOORE,  FRANK.  Division  of  Charts  and  Instruments,  Coast  Survey 
Office,  p.  63. 

MORRISON,  G.  A.  Services  in  Section  II,  p.  24. 

MOSMAN,  A.  T.,  Assistant.  Reconnaissance  for  triangulation  in  Mary 
land.  West  Virginia,  and  Pennsylvania,  p.  27;  observations  for  lati¬ 
tude  and  magnetic  elements  at  Knott's  Island,  Va.,  p.  28;  observations 
for  determining  latitude  on  Portsmouth  Island,  N.  C.,  p.29;  assistance 
in  measurement  of  Atlanta  base-line  and  triangulation,  p.  39. 

MOUNT  DESERT  ISLAND,  Me.,  Topography  and  hydrography  of, 
p.9. 

N. 

NES,  F.  F.,  Assistant  Hydrography  of  New  York  Harbor,  pp.  19, 26 ; 
hydrography  of  Pamplieo  Sound,  N.  C.,  pp.  30, 31. 

NESBIT,  E.,  Mrs.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

NESS  EL,  L.  Tidal  observations  at  Port  Townsend,  Wash. ,  p.  58. 

NEW  CASTLE,  Del.,  Hydrography  at,  p.  24. 

NEW  HAMPSHIRE,  Geodetic  connection,  p.  12. 

NEW  HAVEN  HARBOR,  Conn.,  Survey  of,  p.  18. 

NEW  RIVER,  Cal.,  Hydrography  of,  p.  49. 

NEW  YORK  HARBOR,  Resurvey  of,  p.  18;  tidal  observations  in,  p. 

22. 

NISSEN,  H.  Division  of  Charts  and  Instruments,  Coast  Survey  Office, 
p.63. 

NORTH  CAROLINA.  TriangulaHon  of.  p.  28.  • 

NORTH,  F.  H.  Services  in  Section  I,  p.  10;  services  in  Section  VII, 
p.38. 

NORTH  HAVEN,  Me.,  Tidal  observations  at  p.  17. 

NORTH  SANTEE  AND  SOUTH  SANTEE  RIVERS,  S.  C.,  Topog- 
raphy  and  hydrography  of,  p.  33. 

NOTE  concerning  changes  in  the  submerged  con  tours  off  Sandy  Hoc»k 
General  Index,  Appendix  No.  10,  pp.  106-110. 

NOTE  on  Intervisibility  of  Stations.  General  Index,  Appendix  No.  13 
p.137. 

NOYO  RIVER,  Triangulation  and  topography  between,  and  Shelter 
Cove,  Cat ,  p.  55. 

O. 

OBER,  P.  Electrotyping  and  Photographing  Division,  Coast  Survey 
Office,  p.  73. 


OGDEN,  H.  G.,  Assistant.  Topography  of  Lake  Champlain,  p.  22; 
shore-line  survey  of  Schuylkill  River,  Pa.,  p.  25 ;  triangulation,  topog¬ 
raphy,  and  hydrogpraphy,  western  coast  of  Florida,  pp.  35, 36. 

OGDEN,  S.  N.  Services  in  Section  I,  p.  9 ;  services  in  Section  VI,  pp. 
35,  36. 

OLD  ORCHARD  BEACH.  Me..  Examination  of,  p.  12. 

OMAHA,  Nebr.  Observations  for  geodetic  connection,  p.  44. 

P. 

PACKARD,  Dr.  Services  In  Section  I,  p.  13. 

PALFREY,  R.  B.  Services  in  Section  II,  pp.  23,  23;  services  In  Sec¬ 
tion  V,  p.  34. 

PALINURU8,  Schooner,  services  of,  p.  14. 

PALMER,  W.  J.,  General,  president  Denver  and  Rio  Grande  Railway 
Company.  Discrlmioatiou  in  rates  of  transportation  for  astronomical 
parties,  p.  45. 

PAMPLICO  SOUND,  N.  C.,  triangulation  of,  p.  29 ;  hydrography  of,  p.  30. 

PATTERSON,  C.  P.,  Captain.  lu  charge  of  hydrographic  division, 
Coast  Survey  Office,  p.  61. 

PEIRCE,  BENJAMIN,  Superintendent  United  States  Coast  Survey, 
p.64. 

PEIRCE.  C.  S.,  A»8i:<tant.  Pendulum  experiments  near  North  Adams, 
Mass.,  p.  14  ;  relieved  from  temporary  charge  of  Coast  Survey  Office, 
p.  60 ;  selection  of  list  of  stars  for  observations  of  latitude,  p.  138 ; 
errata  in  Heis  Catalogue  of  Stars,  p.  175. 

PENDULUM  EXPERIMENTS  near  North  Adams,  Mass.,  p.  14. 

PENNSYLVANIA,  reconnaissance  for  triangulation  in,  p.  27. 

PENOBSCOT  RIVER,  Me.,  topography  of,  p.  10. 

PERKINS,  P.  W.,  Subassistant.  Triangulation  near  Bamegat  Light¬ 
house,  N.  J.,  pp.  23,  24 ;  triangulation  eastward  of  Appalachee  Bay, 
Fla.,  pp.  37,  38. 

PIEDRAS  BLANCAS,  triangnlatlon  and  topography  north  of,  p.  51. 

PLATT,  ROBERT,  Acting  Master,  U.  S.  N.  Services  in  Section  lU, 
p.  26 ;  services  in  Section  IV,  p.  29. 

PLEASANTS,  E.  B.  Services  in  Section  II,  p.  20 ;  services  in  Section 
IV,  p.  31. 

POINT  PINOS,  magfuetic  observations  at,  p.  51. 

POLLOCK  RIP,  marked  changes  in,  p.  16. 

PORT  JERVIS,  N.  Y.,  astronomical  observations  at,  p.  14. 

PORTLAND  HARBOR,  special  survey  of,  pp.  11,  12. 

POSITIONS  AND  MAGNETIC  DECLINATIONS,  Aleutian  Islands, 
Alaska,  p.  117-121. 

PRATT,  J.  F.  Services  in  Section  II,  p.  24. 

PRIMARY  BASE-LINE,  measurement  of,  near  Atlanta,  Ga ,  pp.  38, 
123-136. 

PROGRESS  OP  SURVEYS.  General  Index,  pp.  1-5. 

PROVIDENCE  HARBOR,  R.  I.,  examination  of  limits  of  proposed 
changes  in,  p.  17. 

PUGET  SOUND,  Washington,  triangulation  and  topography  of,  p.  58  ; 
hydrog^raphy  of,  p.  59. 

PUNGO  RIVER,  N.  C.,  topography  of,  p.3n. 

Q* 

QUIMBY,  E.  T.,  Professor.  Geodetic  points  in  New  Hampshire,  p.  12, 

R. 

RARITAN  RIVER,  N.  J.,  survey  of,  p.20. 

RECONNAISSANCE.  Hudson  River  to  Lake  Champlain,  p.  21;  in 
Maryland,  West  Virginia,  and  Pennsylvania,  p.  27 ;  for  geodetic  con¬ 
nection,  Georgia,  p.  4C  ;  for  main  triangulation  below  Monterey,  Cal., 
p.  50 ;  from  Rocky  Point  to  Klamath  River,  p.  55 ;  of  coast  of  Alaska, 
p.  59 ;  of  San  Diego,  Cal.,  p.  46. 

REPORT  on  the  physical  survey  of  Portland  Harbor,  Me.  General 
Index,  Appendix  No.  8,  pp.  94-102 ;  of  g^eographical  and  hydrographical 
explorations  on  the  coast  of  Alaska,  General  Index,  Appendix  No.  II, 

pp.  111-122. 

RING,  F.  W.  Services  in  Section  II,  pp.  22,  24  ;  service  in  Section  IX, 
p.44. 

ROANOKE  MARSHES,  N.  G-,  shore -line  survey  of,  p.  31. 

ROANOKE  SOUND,  N.  C.,  hydrogpraphy  of  lower  part  of,  p.  31. 

ROCKWELL,  CLEVELAND.  Assistant  Triangnlatlon  and  topography 
at  Piedras  Blancas,  p.  51 ;  triang^ulation  of  Columbia  River,  p.  57. 

ROCKY  POINT,  reconnaissance  and  triangulation  from,  to  Klamath 
River,  Cal.,  p.  55. 

RODGERS,  A.  F.,  Assistant.  Topography  of  Table  Mountain,  San 
Francisco  Entrance,  p.  52 ;  sand-dunes  of  San  Francisco  Peninsula,  p. 
53;  triangulation  and  topography  between  Noyo  River  and  Shelter 
Cove,'Cal.,  p.  55. 


Digitized  by  LjOOQle 


ALPHABETICAL  INDEX, 


XI 


ROGUE  RIVER,  Oregon,  triangnlatlou  and  topography  between,  and 
Mack's  Areh,  p.  5G. 

RUMPF,  Dr.  G.  Computing  Division,  Coast-Survey  Office,  p.  61. 

RUSH,  RICHARD,  Lieutenant,  U.  8.  N.  Services  in  Section  I.  p.  13. 

S. 

SAGADAHOC,  Steam-launch,  services  of,  p.  10. 

SAINT  PAUL’S  ISLAND,  Behring  Sea,  tidal  observations  at.  p.  60. 

SAINT  THOMAS,  W.  I.,  tidal  observations  at,  p.37. 

SAN  ANTONIO  BAY,  Texas,  hydrography  of,  p.  43,  44. 

SAN  DIEGO,  Cal.  Geographical  and  hydrographical  reconnaissance, 
p.46. 

SAN  DIEGO  BAY,  Cal.,  positions  of  buoys  in,  p.  48. 

SAND-DUNES  of  San  Francisco  Peninsula,  p.  53. 

SAN  FRANCISCO,  Cal.,  Longitude  observations  at,  p.  52 ;  magnetic 
observations  at,  p.  52. 

SAN  FRANCISCO  BAY,  Cal.,  hydrography  and  approaches  of  p.  53. 

SAN  FRANCISCO  PENINSULA,  Cal.,  Sand-dniies  of,  p.  53. 

SAN  JUAN  CAPISTRANO,  trlangulation  and  topography  between, 
and  San  Pedro,  pp.  48,  49. 

SAN  LUIS  BAY,  Cal.,  triangpilation  and  topography  near,  p.  51. 

SAN  LUIS  OBISPO,  Cal.,  latitnde,  longitude,  and  azimuth  at,  p.  51. 

SAN  PEDRO,  triangulation  and  topography  between,  and  San  Jnan 
Capistrano,  pp.  48,  49. 

SAN  SIMEON,  Cal.,  latitnde,  longitude,  and  az'muth  at,  p.  51. 

SANTA  ROSA,  Cal.,  and  a(\iacant  islands,  triangulution  and  topogra¬ 
phy  of,  p.  49. 

SCHOTT,  CHARLES  A.,  Assistant  Magnetic  observations  on  Capi¬ 
tol  Hill,  Washington,  D.  C.,  p.  27  ;  in  charge  of  Computing  Division, 
Coast  Survey  Office,  p.  61 ;  special  discussions  made  by,  p.  61. 

SCHUMACHER,  PAUL.  Services  in  Section  X,  p.  56. 

SCHUYLKILL  RIVER,  Pa.,  shore-line  survey  of,  p.25. 

SCORES  BY,  Schooner,  services  of,  pp.  9, 26. 

SCOTT,  A.  H.  Services  In  Section  VII,  p.  39. 

SEA  ISLANDS,  8.  C.,  topography  of,  p.33. 

8ENGTELLER,  A.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

SENGTELLER,  L.  A.,  Assistant.  Triangulation  and  topography  near 
San  Luis  Bay,  Cal.,  p.  51;  triangulation  and  topography  north  of 
Mendocino  Bay,  Cal.,  p.  54. 

SHELTER  COVE.  Cal.,  trlangulation  and  topography  between,  and 
Noyo  River,  p.  55. 

8HIDY,  L.  P.  Computing  Division,  Coast  Survey  Office,  p.  61  ;  Tidal 
Division,  Coast  Survey  Office,  p.  61. 

SHOALWATER  BAY,  Wash.,  triaugnlation  and  topography  of,  p.  58. 

SHORE-LINE  SURVEY.  Of  Schuylkill  River,  Pa.,  p.  25;  of  Elizabeth 
River,  Va.,  p.  26;  of  Roanoke  Marshes,  p.  31. 

8IEBERT,  S.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

SILLIMAN,  Schooner,  services  of,  pp.  10, 38. 

SIPE,  E.  H.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

SITES  OP  ACTIVE  OPERATIONS  and  progress  of  the  surveys. 
General  index,  pp.  1-5. 

SKETCHES,  List  of,  p.  182. 

SMITH,  EDWIN.  Determination  of  longitude  at  Port  Jervis,  N.  Y.,  p. 
21 ;  astronomical  observations  at  Cedar  Keys,  p.  35 ;  observations  for 
geodetic  connection  at  Denver,  Colo.,  p.  44. 

SMITH,  P.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

SOL  THOMAS,  Steam-tug,  services  of,  p.  53. 

SOMMER,  B.  J.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

SPAULDING,  J.  G.  Tidal  observations  at  North  Haven,  Me.,  p.  17. 

SPEEDWELL,  Schooner,  services  of,  p.  35. 

SPRANDEL,  J.  Draughtsman  in  Hydrographic  Division,  Coast  Sur¬ 
vey  Office,  p.  61. 

STAGER,  ANSON,  General,  superintendent  Western  Union  Telegraph 
lines,  co-operation  in  astronomical  observations  west  of  Mississippi 
River  by  telegraph,  p.  45. 

STANTON,  Paymaster,  of  Steamer  Hassler.  Services  in  Section  X, 
p.48. 

STATION-MARKS,  inspection  of,  In  Section  II,  by  Assistant  John 
Farley,  p.  23. 

STATISTICS  OP  FIELD  AND  OFFICE  WORK  during  the  year 
1872.  General  Index,  Appendix  No.  2,  pp.  74-75. 

STEADFAST,  Sloop,  services  of,  p.  34. 

STEARNS.  W.  H.  Services  In  Section  II,  p.  17. 

STEVENS,  Revenue-cutter,  services  of,  pp.  30,  43. 

SULLIVAN,  JOHN  A.,  Assistant.  Reconnaissance  for  geodetic  con¬ 
nection  In  Georgia,  p.  40 ;  reconnaissance  for  location  of  primary  base¬ 
line  in  Georgia,  p.  123. 


SUESS,  WERNER.  Division  of  Charts  and  Instruments,  Coast  Survey 
Office,  p.  64. 

SUMMARY  OP  FIELD-WORK,  pp.8-60. 

SURVEY.  Of  Raritan  Bay,  N.  J.,  p.  20 ;  of  New  Haven  Harbor,  Conn., 
p.  18;  of  Fire  Island  Inlet  and  Great  South  Bay,  Long  Island,  N.  Y., 
p.  23. 

SURVEYS,  progress  of.  General  Index,  pp.  1-5. 

T. 

TABLE  MOUNTAIN,  Cal.,  topography  of,  p.52. 

TABLES.  Of  horizontal  distances  between  temporary  marks  in  mea¬ 
surement  of  primary  base-line  near  Atlanta,  Ga.,  p.  127;  of  heights  of 
mountains  in  Alaska,  de'ermlned  in  1873  by  trlangulation  and  by  sex¬ 
tant  altitudes,  p.  122  ;  of  tides  for  1874,  p.  62. 

THOMAS,  M.,  Miss.  Tidal  Division,  Coast  Survey  Office,  p.  61. 

THOMPSON,  J.  G.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

THOMPSON,  W.  A.  Engraving  Division,  Coast  Survey  Office,  p.  63. 

THROCKMORTON,  S.  R.,  jr.  Services  in  SecUon  X,  p.  45  ;  magnetic 
observations  at  San  Diego,  Cal.,  pp.  47, 48  ;  magnetic  observations  at 
Point  Conception  and  Point  Pinos,  pp.  50, 51  ;  latitude,  longitude,  and 
azimuth  at  San  Simeon  and  San  Luis  Obispo,  Cal.,  p.  51. 

THULSTRUP,  Colonel.  In  charge  of  tide-gauge  at  Saint  Thomas, 
W.  I.,  p.  37. 

TIDAL  DIVISION,  Coast  Survey  Office,  p.  61. 

TIDAL  OBSERVATIONS.  At  North  Haven,  Me.,  p.  17;  at  Bos¬ 
ton,  p.  17;  at  New  York,  p.  22;  at  Portress  Monroe,  Va.,  p.  27;  at 
Saint  Thomas,  W.  I.,  p.  37 ;  near  San  Francisco,  Cal.,  p.  53 ;  at 
Crescent  City,  Cal.,  p.  55;  at  Astoria,  p.  58;  at  St  Panl's  Island,  in 
Behring  Sea,  p.  60. 

TIDE-TABLES  for  1874,  computed  and  published,  p.  62. 

TITTMANN,  O.  H.,  Snbassistant.  Coast-measurement,  triangula- 
tion,  and  topography  below  Little  River,  S.  C.,  p.  32 ;  triangnlatlon  on 
the  Pacific  coast,  p.  50. 

TOPOGRAPHY.  Mount  Desert  Island,  Me.,  p.  9  ;  Deer  Isle,  Me.,  p.  9  ; 
Castine  Harbor,  Me., p.  10;  Isle-au-Hant,  Me.,  p.  10;  Penobscr.t 
River,  Me.,  p.  10 ;  Penobscot  River  at  Winterport,  Me.,  p.  11 ;  west 
of  Point  Judith,  R.I.,  p.  17;  of  Lake  Champlain,  p.  22;  between 
Bamegat  light-house  and  Manuhawken,  N.  J.,  p.  24  ;  of  James  River, 
Va.,  p.  26;  of  Pongo  River,  N.  C.,  p.30;  of  Core  Sound,  N.  C.,  p.  31 ; 
below  Little  River,  S.  C.,  p.  32 ;  of  North  Santee  and  South  Santee 
Rivers,  S.  C.,  p,  33 ;  of  Sea-lslands,  S.  C.,  p.  33  ;  between  Matanzas  In¬ 
let  and  Halifax  River,  Fla.,  p.  34;  of  western  coast  of  Florida,  p.  35  ; 
of  Mis.sissippi  River,  La.,  p.  41  ;  between  San  Pedro  and  Son  Juan 
Capistrano,  pp.4P,  41);  of  Catalina  Harbor,  p.  49;  of  Santa  Rosa  and 
adjacent  islands,  p.  49;  between  Gaviota  Pass  and  Point  Conception, 
Cal.,  p.  50;  near  San  Luis  Bay,  Cal.,  p.  51  ;  north  of  Piedras  Blancas, 
p.  51 ;  of  Table  Mountain,  San  Francisco  entrance,  p.  52 ;  north  of 
Mendocino  Bay,  Cal.,  p.  54  ;  between  Noyo  River  and  Shelter  Cove, 
Cal.,  p.  55;  between  Mack’s  Arch  and  Rogue  River,  Oreg.,  p.56;  of 
Shoal  water  Bay,  Wash.,  p.  58  ;  of  Puget  Sound,  Wash.,  p.  58. 

TRIANGULATION.  Geodetic  connection,  New  Hampshire,  p.  12  ; 
west  of  Point  Judith,  R.  I.,  p.  17 ;  near  Barnegat  Light-house,  N.  J.,  p. 
23 ;  of  Hampton  Roads  and  vicinity,  Va.,  p.  26 ;  of  Currituck  Sound, 
Virginia  and  North  Carolina,  p.  28 ;  of  Pamplico  Sound,  N.  C.,  p.  29 ; 
below  Little  River,  8.  C.,  p.  32;  of  Atlantic  Coast  of  Florida,  p.  34; 
of  western  coast  of  Florida,  p.  35;  eastward  of  Appalachee  Bay,  Fla., 
p.  37 ;  near  Atlanta,  Ga.,  pp.  38, 39 ;  in  the  State  of  Georgia,  p.  39 ;  of 
Mississippi  River,  La.,  p.  41 ;  in  Missouri,  p.  42;  at  Galveston  Harbor 
and  of  the  coast  from  East  Bay  toward  Sabine  Pass,  Texas,  p.  43 ;  be¬ 
tween  San  Pedro  and  San  Juan  Capistrano,  pp.  48,  49 ;  of  Catalina 
Harbor,  p.  49 ;  of  Santa  Rosa  and  adjacent  islands,  p.  49 ;  near  San 
Luis  Bay,  Cal.,  p.  51 ;  north  of  Piedras  Blancas,  p.  51 ;  north  of  Mendo¬ 
cino  Bay,  Cal.,  p.  54  ;  between  Noyo  River  and  Shelter  Cove,  Cal.,  55  ; 
from  Rocky  Point  to  Klamath  River,  p.  55 ;  between  Mack’s  Arch  and 
Rogue  River,  Oreg.,  p.  56 ;  of  Columbia  River,  p.  57 ;  of  Shoalwater 
Bay,  Wash.,  p.  58;  of  Puget  Sound,  Wash.,  p.  58. 

U. 

UHLIG,  C.  Services  in  Section  X,  p.  49. 

V. 

VAN  ORDEN,  C.  H.  Services  in  Section  VIII,  pp.  41, 42. 

V  A  RINA,  Schooner,  services  of,  p.  41. 

VINAL,  W.  J.,  Subassistant.  Hydrography  of  Little  Egg  Harbor,  N. 
J.,  p.  24 ,  hydrography  of  Cape  Pear  River,  N.  C.,  p.  32. 

VIRGINIA,  trlangulation  of,  p.  28. 


Digitized  by  LjOOQle 


xn 


ALPHABETICAL  INDEX, 


w. 

WAINWRIGHT,  D.  B.  Services  In  Section  I,  p.  11 ;  services  In  Section 
V.  p.  33. 

WEBBER,  F.  P.,  Assistant.  Triangulation  In  Georgia,  p.  39. 

WEHRHAN,  R.  Drawing  Division,  Coast  Survey  Office,  p.  62. 

WEIR,  J.  B.  Services  In  special  survey  of  Portland  Harbor,  Me.,  p. 
12 ;  resurvey  of  New  York  Harbor,  p.  19. 

WERNER,  T.  W.  Computing  Division,  Coast  Survey  Office,  p.  61. 

WESTDAHL,  FERDINAND.  Aid  in  finding  portion  of  wreck  of 
English  ship  Patrician,  p.  53 ;  services  In  Section  X,  pp.  54, 55. 

WEST  VIRGINIA,  Reconnidssance  for  trlangnlation  In,  p.  27. 

WHITING,  H.  L..  Assistant  Special  survey  of  Portland  Harbor,  Me., 
p.  11;  inspection  of  Chatham,  Cape  Cod  Peninsula,  Mass.,  p.  15;  ex¬ 
amination  of  limits  of  proposed  changes  in  Providence  Harbor,  p.  17. 

WILLENBOCHER,  E.  Principal  hydrographic  draughtsman  in  Coast 
Survey  Office,  p.  61. 

WILLEY,  H.  I.  Services  in  Section  X,  pp.  51,  54. 

WILSON,  GEORGE  H.  Services  In  Section  X,  p.  52 ;  services  In  Sec¬ 
tion  XI,  p.  58. 

WILSON,  L.  Tidal  observations  at  Astoria,  p.  58. 

WINLOCK,  JOSEPH,  Professor.  Services  in  Section  I,  p.  14  ;  services 
in  Section  II,  p.  21. 


WINTERPORT,  Me.,  Topography  of,  p.  10. 

WOLCOTT,  D.  S.  Services  in  Section  I,  p.  16;  services  in  Section  IX, 
p.  43. 

WOODWARD,  THOMAS  P.  Services  in  Section  X,  p.  50. 

WRIGHT,  L.  B.,  Subassistant.  Hydrography  of  Lake  Champlain,  p. 
22;  hydrography  of  Espiritu  Santo  and  San  Antonio  Bays,  Tex.,  p.  43. 

WCRDEMANN,  CHARLES  F.  Division  of  Charts  and  Instruments, 
Coast  Survey  Office,  p.  64. 

WYANDA,  Revenue-Cutter.  Services  of,  p.  53. 

WYVILL,  E.  H.  Services  in  Section  II,  p.  22;  services  In  Section  V, 
p.33. 

Y. 

YE  ATM  AN,  A.  Division  of  Charts  and  Instruments,  Coast  Survey 
Office,  p.  64. 

YUKON,  Schooner.  Services  of,  pp.  59, 60,  111. 

Z. 

ZUM BROCK,  A.  In  charge  of  Electrotyping  and  Photographing  Di¬ 
vision,  Coast  Survey  Office,  p,  63. 


Digitized  by  LjOOQle 


REPORT. 


Coast  Survey  Office, 
Washingtm^  D.  C.,  Dec&inher  30,  1873. 

Sir  :  I  have  the  honor  to  present  the  following  report  on  the  progress  made  during  the  past 
year  in  the  survey  of  the  Atlantic,  Gulf,  and  Pacific  coasts  of  the  United  States.  For  convenient 
reference,  the  distribution  of  the  surveying-parties  is  given  in  tabular  form  in  Appendix  No.  1,  alid 
in  conformity  with  that,  the  work  done  in  each  site  will  be  mentioned  in  geographical  order  in  the 
body  of  the  rei>ort. 

In  one  or  more  of  its  branches,  the  survey  has  been  in  progress  within  the  present  year  in  each 
of  the  seaboard  Stiites  of  the  Union,  and  geographical  positions  have  been  determined  in  several 
of  the  interior  States. 

The  subdivision  of  the  coast  into  sections  marks  the  judicious  policy  of  my  predecessor. 
Under  corresponding  arrangements  at  the  outset,  the  harbors  most  frequented  and  the  coast* 
approaches  most  dangerous  to  foreign  commerce  and  to  the  coasting- trade  were  first  surveyed  in  the 
order  of  their  importance,  and  charts  issued  from  time  to  time  met  the  immediate  requirements 
of  commerce  and  navigation,  without  waiting  for  the  completion  of  work  on  intervening  stretches  of 
coast.  It  will  be  readily  understood,  however,  that  while  thus  meeting  important  local  needs  the 
general  interests  of  commerce  were  much  concerned  in  the  development  of  the  parts  of  coast  inter¬ 
mediate  between  the  surveys  of  the  principal  ports.  For  these  intervals,  and  in  advance  of  the 
issue  of  final  charts  for  general  purposes,  the  local  triangulations  which  were  first  completed  must 
be  joined.  It  has  in  consequence  followed  that  parts  of  the  Atlantic  and  Gulf  coast,  unsettled  on 
account  of  the  low,  swampy,  and  sickly  character  of  the  shores,  are  now  occupied  by  parties  of  the 
survey,  and,  as  was  to  be  expected,  many  impediments  are  encountered  in  pushing  the  triangula¬ 
tion.  Amongst  these  is  the  necessity  of  depending  upon  distant  points  for  supplies  required  by 
the  parties ;  and  in  some  places  the  only  fresh  water  to  be  had  is  brought  many  miles  during  the 
working-season.  The  great  lines  of  triangulation  along  each  coast  are  absolutely  necessary,  and 
are  organic  parts  of  the  original  plan  of  the  survey.  By  such  means  more  than  fourteen  thousand 
points  in  all  have  been  well  determined  in  latitude  and  longitude  for  defining  the  shore-lines  of 
the  adjacent  oceans,  bays,  harbors,  inlets,  and  river-entrances;  and  the  triangulation  itself  has 
been  checked  at  intervals  by  elaborate  observations  for  geographical  position.  The  general  sketch 
(No.  1)  which  accompanies  this  report  shows  only  the  main  courses  of  the  field-work,  as  no  map  of 
ordinary  dimensions  would  admit  of  representing,  in  relation  to  each  other,  all  the  stations  which 
have  been  occupied  for  the  coast-triangulation. 

Formerly,  the  local  data  gathered  in  the  progress  of  the  survey  of  the  coast,  such  as  the 
topography  of  harbor-shores,  the  adjacent  soundings,  precise  knowledge  of  the  tidal  variations 
deduced  from  long  series  of  observations,  and  knowledge  of  the  effects  of  the  currents,  were  called 
for  only  by  engineers  and  constructors  at  our  sea-ports,  or  at  points  of  consequence  along  the  coast. 
But,  of  late  years,  no  step  has  been  taken  to  modify  natural  conditions,  even  in  remote  places,  with¬ 
out  recourse  to  data  and  conclusions  which  at  least  point  out  what  should  be  avoided.  The  ill  effect 
of  encroachments  upon  channel-spaces  relied  on  for  the  benefit  of  the  public  has  been  clearly 
demonstrated  in  repeated  instances.  If  the  bottom  of  the  channel  is  anything  but  rock,  the  mate¬ 
rial  has  probably  been  brought  by  the  current,  and  has  been  deposited  by  natural  forces.  These 
may  be  so  exactly  balanced  that  any  contraction  of  the  water-way,  and  consequent  acceleration  of  the 
H.  Ex.  133 - 1 
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current,  will  disturb  the  bottom,  especially  if  the  material  is  soft.  lu  other  cases,  the  tendency  of 
the  material  to  remain  in  place  may  preponderate.  But  if  ^in  any  case  the  material  at  the  bottom 
of  a  commonly-used  channel  is  moved,  it  is  well  known  that  bars  or  shoals  are  formed  near  the  out¬ 
let  of  the  channel.  In  a  case  noticed  under  the  head  of  Section  I,  in  the  following  report,  mention 
will  be  made  of  the  method  employed  for  determining  the  limits  which  admit  the  rights  of  marginal 
owners,  and  at  the  same  time  preserve  the  accustomed  route'  of  navigation  for  the  public  benefit. 
At  several  of  the  northern  sea-ports,  questions  of  this  kind  are  now  pending.  In  fact,  the  convic¬ 
tion  is  general  at  all  our  ports,  that,  inasmuch  as  changes  for  the  worse  may  be  actually  in  progress 
without  intention,  it  is  unwise  to  neglect  any  means  that  may  tend  to  maintain  the  facilities  that 
now  exist  for  commercial  purposes. 

It  need  not  be  explained  that,  excepting  determinations  of  the  latitude  and  longitude  of  the 
place,  all  the  conjoined  data  of  the  survey  enter  into  the  consideration  of  such  questions  as  are 
here  alluded  to.  Including  all  the  methods  and  processes,  the  outlay  for  the  survey  of  the  coast 
and  harbors,  and  for  the  determination  of  points  in  the  interior  States,  costs  less  than  one-twen¬ 
tieth  of  one  per  cent,  reckoned  upon  the  coastwise  commerce  of  the  United  States. 

Intimate  relations  with  the  Light-House  Board  have  been  maintained  a>s  heretofore,  and  in  that 
connection  my  personal  attention  has  been  given,  as  chairman  of  the  committee  on  lighting,  to  the 
local  details  pertaining  to  aids  for  navigation  on  the  Atlantic  and  Pacific  coasts  and  on  the  lakes. 
These  need  not  be  specified,  nor  the  bearing  upon  them  of  developments  made  in  the  progress  of  the 
survey,  as  the  routine  of  interchange  by  established  usage  properly  makes  known  to  others  any 
collateral  information  gathered  in  either  branch  of  the  public  service. 

Eegarding  the  definition  of  the  coast  and  harbor  lines,  and  the  development  of  their  approaches, 
as  for  Government  uses  alone,  a  manifest  special  advantage  inures  to  the  seaboard  States  in  the 
determination  of  points  requisite  for  defining  the  trend  of  the  shore  line.  The  main  points  are  pre¬ 
served  by  marks  in  the  ground,  and,  by  recourse  to  them,  ultimate  State  surveys  along  the  sea¬ 
board  can  be  prosecuted  at  moderate  expense.  But  the  geodetic  connection  between  the  survey  of 
the  Atlantic  and  the  survey  of  the  Pacific  coast  is  in  itself  of  much  general  interest.  Several  im¬ 
portant  questions,  outside  of  the  advantage  which  attaches  to  accurate  surveys  of  the  interior, 
depend  upon  such  connection.  Congress  has  therefore  wisely  authorized  the  determination  of  points 
in  such  of  the  interior  States  as  make  provision  for  their  topographical  or  geological  surveys. 
Already,  the  advantage  to  them  is  generally,  and  soon  will  be  universally,  recognized^by  the  interior 
States.  In  New  Hamx)shire,  where  the  work  is  well  advanced,  part  of  the  outlay  for  determining 
geographical  points  is  met  by  the  State  treasury".  The  shin  appropriated  by  Congress  for  the  work 
of  this  season  was  small,  as  will  be  seen  by  reference  to  the  estimates  which  follow  ;  but,  within  the 
year,  the  geodetic  connection  has  been  carried  on  in  the  States  of  New  Hampshire,  Vermont,  New 
York,  Wisconsin,  and  Minnesota  for  the  northern  line,  in  Maryland,  West  Virginia,  Pennsylvania, 
Illinois,  Missouri,  and  Colorado  for  the  middle,  and  in  Georgia  and  Alabama  for  the  southern ;  the 
points  following  each  other  in  succession  at  elevations  most  available  for  the  determination  of  long 
lines  of  triangulation.  In  each  of  these  States,  stations  have  been  occupied  or  selected,  and,  when 
the  number  is  increased,  each  State  will  have  a  frame-work  upon  which  to  construct  a  State  map. 
While  the  benefit  to  the  State  is  immediate,  advantage  to  the  General  Government  is  equally  certain 
in  the  future,  as  explained  in  previous  reports.  In  one  of  the  old  States  of  the  Union,  map-errors  in 
regard  to  iiromiuent  landmarks  have  been  detected  by  the  work  of  this  year;  the  xiositions  as  marked 
varying  by  from  two  to  eight  miles  from  the  true  positions.  Similar  cjises  have  been  mentioned 
in  my  previous  reports.  The  public  advantage  gained  by  such  corrections  is  unquestionable. 

The  surveying-parties  were  all  in  the  field  when  my  estimates  were  presented  in  September 
last  for  continuing  work  during  the  next  fiscal  year.  The  detailed  estimates  are  here  annexed, 
and  with  them,  as  illustrating  the  scoxie  of  the  field-work,  a  recapitulation  of  the  operations  of  the 
present  year. 

The  survey  has  been  advanced  on  the  coast  of  Maine  by  topography  and  soundings  on  the  east¬ 
ern  side  of  Mount  Desert  Island ;  by  the  survey  of  Deer  Isle  and  the  adjacent  reefs,  and  of  islands, 
including  hydrography,  near  Castine  and  between  Cape  Eosier  and  the  Fox  Islands,  where  tidal 
observations  have  been  continued ;  on  Isle  au  Haut  and  the  neighboring  islands ;  survey  of  the 
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Penobscot  shores  between  Winterport  and  Bucksport;  special  survey  and  current-observations  in 
Fore  River  at  Portland,  and  revision  of  shore  line  at  Old  Orchard  Beach  ;  by  the  determination 
of  magnetic  elements  in  Maine,  and  of  geographicid  points  and  the  magnetic  elements  in  New 
Hampshire ;  by  soundings  on  George’s  Shoal ;  deep-sea  lines  northward  to  Cape  Sable ;  dredgings 
on  the  fishing-banks  off  the  coast  of  Massachnsetts ;  the  selection  of  proper  sailing-courses  for 
entering  the  harbors  of  New  England ;  tidal  observations  at  Boston  ;  astronomical  observations  at 
Cambridge  for  determining  the  longitude  of  a  point  in  New  York;  experiments  011  local  variations 
in  gravity ;  and  the  development  of  marine  alterations  at  Nauset  Beach,  Monomoy  Point,  and  the 
eastern  approaches  to  Nantucket  Sound;  special  examination  and  series  of  tidal  observations  at 
Providence,  R.  L ;  sailing-courses  for  navigating  from  the  eastward  and  throughout  Narragansett 
Bay;  topography  of  the  coast  west  of  Point  Judith  advanced  to  Quonochoutang  Pond;  on  the 
coast  of  Connecticut,  survey  of  the  water-front  of  New  Haven,  including  the  harbor-shores.  In  the 
vicinity  of  New  York,  the  operations  include  tidal  and  current  observations,  and  soundings  near 
Sandy  Hook  and  in  East  River;  topography  of,  the  western  shore  north  and  south  of  Jersey  City  ; 
survey  of  the  Raritan  and  Hackensack  Rivers,  New  Jersey  ;  determinations  of  latitude,  longitude, 
azimuth,  and  the  magnetic  elements  at  Port  Jervis,  N.  Y. ;  of  the  magnetic  elements  at  Sandy 
Hookand  NewYorkCity,andatBurliugton  and  Rutland,  in  Vermont;  survey  of  the  shores,  and  sound¬ 
ings,  in  Lake  Champlain,  and  selection  of  stations  for  connecting  that  survey  with  the  coast-trian¬ 
gulation  ;  development  of  the  changes  in  shore  line  and  depth  at  Great  South  Bay,  Long  Island;  the 
examination  of  station-marks  on  Ijong  Island,  and  near  Perth  Amboy, N.J.;  geodetic  connection  of  Bar- 
negat  light  house  with  the  main  co<ast-triangulatioii ;  topography  of  the  coast  of  Now  Jersey  near 
Barnegat  and  Mauahawken,  including  Mullica  River  ;  soundings  in  the  upper  part  of  Little  Egg 
Harbor ;  special  survey  at  New  Castle,  Del.;  and  shoreline  survey  of  Schuylkill  River  at  Philadelphia. 

In  the  vicinity  of  Chesapeake  Bay,  the  work  of  the  year  includes  the  shore  line  survey,  the 
hydrography,  and  determination  of  the  position  of  aids  to  navigation  in  the  approaches  to  Elizabeth 
River,  Virginia;  tidal  observations  at  Fortress  Monroe  ;  tests  of  sailing-courses  and  supplementary 
souiulings  in  the  waters  of  Chesapeake  Bay;  magnetic  observations  at  Washington  City,  D.  C,; 
and  reconnaissance  for  the  selection  of  geographical  points  westward  from  Harper’s  Ferry.  On 
the  coast  south  of  Cape  Henry,  latitude  and  the  magnetic  elements  have  been  determined  at 
Knott’s  Island,  and  triangnlatiou  has  been  extended  through  Currituck  Sound,  North  Carolina;  the 
Hatteras  Shoals  have  been  closely  examined ;  the  survey  ha«  advanced  on  the  shores  and  in  the 
waters  of  Pamplico  Sound  and  its  branches ;  also  on  the  shores  of  Core  Sound,  and  in  the  vicinity 
of  Beaufort,  N.  O.  At  Cape  Fear,  hydrographic  operations  have  developed  the  Seward  Channel 
as  it  now  exists,  and  the  channel  of  the  river  up  to  Wilmington,  N.  C.  Little  River  entrance  has 
been  surveyed,  and  the  coast  of  South  Carolina  between  it  and  Winyah  Bay,  also  the  North  Santee 
and  South  Santee  Rivers;  and  the  sea-islands  at  the  head  of  Saint  Helena  Sound,  South  Carolina, 
including  the  adjacent  sea- water  channels  of  the  inland  navigation.  Latitude  has  been  determined 
at  Saint  Simon’s  Island,  Georgia. 

On  the  Atlantic  coast  of  Florida,  the  survey  includes  the  upper  part  of  Halifax  River  and  the 
adjacent  main ;  soundings  on  the  Florida  Reef  near  Garden  Key,  and  extension  of  hydrography  in 
the  vicinity  of  the  Tortugas ;  survey  of  the  Gulf  coast  between  Tampa  entrance  and  Saint  Joseph’s 
Bay  (south) ;  and  soundings  in  Boca  Ceiga  Bay.  Under  special  arrangement,  tidal  observations 
have  been  continued  at  Saint  Thomas,  West  Indies. 

On  the  Gulf  coast,  triangulation  has  been  advanced  between  Cedar  Keys  and  Appalachee  Bay, 
and  hydrography  at  the  approaches  of  Saint  George’s  Sound,  Florida  ;  geodetic  operations  have 
been  completed  near  Atlanta,  Ga.,  and  for  the  triangulation  extended  in  that  vicinity  connecting- 
stations  have  been  selected  in  Georgia  and  Alabama.  In  Chandeleur  Sound,  Mississippi,  the  hydrog¬ 
raphy  has  been  completed ;  the  detailed  survey  of  the  Mississippi  River  has  been  extended  to  the 
vicinity  of  New  Orleans;  geographical  points  have  been  determined  in  Illinois  and  Missouri,  east 
and  west  of  Saint  Louis;  also  in  Wisconsin,  Minnesota,  and  Colorado. 

On  the  coast  of  Texas,  field-work  has  been  in  progress  from  East  Bay  toward  Sabine  Pass  ; 
triangulation  at  Galveston  Bay  has  included  the  positions  of  the  light-houses  and  beacons ;  and 
the  hydrography  of  Espiritu  Santo  and  San  Antonio  Bays  has  been  completed. 
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On  the  Pacific  coast,  geographical  positions  have  been  determined  in  Lower  California,  including 
the  station  occupied  in  1769  by  M.  Chappe  de  PAut6roche  for  observing  the  transit  of  Venus ;  dan¬ 
gers  to  navigation  between  Cape  San  Lucas  and  San  Diego  have  been  developed,  and  much  of  the 
erroneous  published  shore  line  on  foreign  charts  of  the  coast  of  Lower  California  has  been  cor¬ 
rected  ;  at  several  sites,  the  survey  has  advanced  on  the  shores  and  on  the  islands  of  the  Santa 
Barbara  Channel,  and  in  the  vicinity  of  Point  Conception,  where  also  the  magnetic  elements  have 
been  determined ;  stations  have  been  selected  for  triangulation  between  that  point  and  Monterey 
Bay;  intermediate  operations  include  coast-topography  near  San  Luis  Obispo  Bay,  latitude  and 
azimuth  there,  and  at  San  Simeon,  and  magnetic  observations  at  Point  Pinos,  coast  topography 
northward  of  Piedras  Blancas ;  astronomical  and  magnetic  observations  at  San  Francisco,  Cal. ; 
topography  of  the  north  side  of  the  Golden  Gate,  and  of  the  sand-dunes  near  San  Fraucisco;  tidal 
and  current  observations  and  soundings  in  San  Francisco  Bay  and  its  approaches ;  coast-topog¬ 
raphy  north  of  Mendocino  Bay ;  development  of  numerous  rocks  off  Cape  Mendocino ;  hydrog¬ 
raphy  of  the  vicinity  of  Crescent  City  Reef;  triangulation  between  Klamath  River  and  False 
Klamath;  reconnaissance  for  extending  the  survey  of  the  coast  of  California  to  Rocky  Point;  and 
topography  north  of  Noyo  River  entrance. 

On  the  coast  of  Oregon,  topography  has  been  extended  from  Crook’s  Point  to  Cape  Sebastian, 
and  reconnaissance  for  the  triangulation  northward  to  Rogue  River ;  anchorages  have  been  devel¬ 
oped  by  soundings  at  Chetko  River  entrance  and  Hunter’s  Cove;  field-operations  include  triangu¬ 
lation  of  the  Columbia  River  from  Westiwrt  to  Kalama,  and  observations  for  latitude,  longitude, 
and  azimuth  at  the  last-named  place. 

In  Washington  Territory,  work  has  been  completed  on  the  shores  of  Shoalwater  Bay,  and  that 
survey  has  been  joined  with  the  triangiilation  of  the  Columbia  River;  tidal  observations  have 
been  continued  at  Astoria,  and  magnetic  observations  repeated  at  Cape  Disappointment;  tidal 
observations  have  been  commenced  at  Port  Townshend ;  topographical  work  includes  the  shores 
of  Budd’s  Inlet,  and  soundings  have  developed  its  approaches  from  the  waters  of  Puget  Sound. 

On  the  coast  of  Alaska,  besides  the  development  of  numerous  harbors,  anchorages,  and  marine 
characteristics,  tidal  observations  have  been  recorded  at  Unalaska,  and  at  Saint  Paul’s  Island,  in 
Behring  Sea. 

The  preparation  of  a,  Coast  PHot^^  or  Sailing  Directions,  for  all  the  harbors  and  coastwise 
navigation  between  Eastport,  Me.,  and  Newport,  R.  I.,  has  been  completeil,  and  that  work  is  now 
ready  for  publication.  Much  additional  data  gathered  within  the  year  will  be  embodied  in  new 
editions  of  the  Sailing  Directory  for  the  Pacific  Coast. 

The  work  in  the  Coast  Survey  Office,  which  includes  the  computation  of  results  from  the  field- 
observations,  and  the  drawing,  engraving,  and  publication  of  maps  and  charts,  has  kept  pace 
with  the  operations  in  triangulation,  topography,  and  hydrography.  Nineteen  charts,  engraved  on 
copper,  have  been  completed  within  the  year,  and  twenty-nine  are  in  hand,  exclusive  of  six  charts 
issued  by  means  of  the  photolithographic  process,  which  greatly  expedites  the  publication  of  uew 
material.  In  the  Drawing  Division,  sixty-three  charts  have  been  in  hand.  Fourteen  thousand 
copies  of  copper-plate  charts  and  fifty-three  hundred  of  lithographic  charts  have  been  printed,  and 
nearly  as  many  issued  to  sale-agents,  and  to  departments  of  the  Government,  chiefly  the  Navy 
and  the  Revenue  Marine. 

Tide- tables  for  all  sea  ports  of  the  United  States  for  the  year  1871  have  been  computed  and 
issued. 

The  important  matter  of  reproducing  the  original  topographical  maps  of  the  coast,  which 
exist  only  in  a  single  manuscript  copy  of  each,  has  received  constant  atteution.  Satisfactory  results 
have  been  obtained  by  the  comparatively  inexpensive  process  of  photolithography,  and,  in  the 
order  of  their  importance,  these  maps  will  be  reproduced  when  the  requisite  force  is  available  and 
means  can  be  applied  to  that  object. 

In  order  to  continue  the  field  and  office  operations  of  the  survey  on  a  scale  corresponding  with 
the  rate  of  progress  now  reported,  a  small  increase  in  the  two  leading  items  of  the  estimate  seems 
unavoidable,  on  account  of  continued  increase  in  the  cost  of  supplies  required  iu  the  field-service. 

For  continuing  work  in  the  geodetic  connection,  my  estimate  was,  for  the  present  fiscal  year, 
fifty  thousand  dollars,  iu  view  of  additional  demands  for  the  determination  of  points  within  the 
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interior  States.  The  appropriation  of  thirty-six  thousand  in  lieu  of  the  estimated  'sum  has  not 
availed  for  the  requirements  of  the  service  ;  two  other  States,  Wisconsin  and  Kentucky,  having 
applied  within  the  year  for  the  benefit  intended  by  that  item  in  prosecuting  their  geological  sur¬ 
veys. 

The  determination  in  the  interior  of  points  in  true  geographical  relation  to  the  eastern  aud 
western  coasts  of  the  United  States,  limited  as  the  work  is  to  “each  State  of  the^Uniou  which 
shall  make  requisite  provision  for  its  own  topographical  and  geological  surveys,”  now  requires  an 
increase  of  means  for  extending  the  provisions  of  this  item  in  the  West,  and  it  is  hoped  that  the 
increase  of  the  estimate  to  sixty-five  thousand  dollars  w  ill  enable  the  survey  to  perform  all  the 
work  which  may  be  required  during  the  next  fiscal  year  in  the  several  States  that  are  now  entitled 
to  the  service. 

ESTIMATES  IN  DETAIL. 

For  general  expenses  of  all  the  sections,  namely :  Rent,  fuel,  materials  for  drawing, 
engraving,  and  map  printing,  and  for  transportation  of  instruments,  maps,  aud 
charts,  for  miscellaneous  office  expenses,  and  for  the  purchase  of  new  instruments, 

books,  maps,  and  charts,  will  require .  $33, 000 

Section  I.  Coast  of  Mainey  New  Hampshirej  Massachusetts,  a)Kl  Rhode  Island, — Field- 
work. — To  continue  the  topography  of  the  western  shores  of  Passamaquoddy  Bay 
and  its  estuaries,  and  of  the  coast  and  islands  between  Castine  and  Mount  Desert ; 
to  determine  the  heights  of  the  principal  trigonometrical  points  in  the  section  ;  to 
complete  the  hydrography  of  Penobscot  Bay  and  River,  and  to  continue  the  sound¬ 
ings  eastward  to  Movint  Desert;  to  make  such  additional  triaugulation  as  may  be 
required  for  the  topographic  and  hydrographic  surveys ;  to  continue  the  resurvey 
of  Monoraoy  and  Nantucket  Shoals,  and  the  offshore  hydrography  of  this  section, 
and  make  special  examination  for  the  sailing  lines  for’charts;  to  continue  the  tidal 
observations,  and  to  make  such  astronomical  and  magnetic  observations  as  may 
be  required.  Office-work. — To  compute  results  from  the  field-observations ;  to 
eoutinue  the  drawing  of  charts  Nos.  1  and  2,  showing  the  approaches  to  the  coast  of 
Maine,  between  Passamaquoddy  entrance  and  Petit  Manan  light-house ;  to  continue 
drawing  and  engraving  for  charts  Nos.  3,  4,  aud  6,  which  include  Frenchman’s  Bay, 

Blue  Hill  Bay,  the  approaches  of  the  Penobscot  and  the  coast  between  Kennebec 
‘entrance  and  Saco ;  also  for  local  charts  of  Mooseabec  Reach,  Mount  Desert  Island, 
Eggemoggin  Reach,  Penobscot  Bay  (east),  Penobscot  River,  and  the  vicinity  of 

Monomoy  Shoals,  will  require . . . . . . .  75, 000 

Section  II.  Coast  of  Connecticut,  Netc  York,  New  Jersey,  Pennsylvania,  and  part  of  Del¬ 
aware, — Field-work. — To  continue  the  resurvey  of  the  north  shore  of  Long  Island 
Sound ;  to  make  such  examinations  as  may  be  required  in  New  York  Harbor ;  to 
continue  observations  on  the  tides  aud  currents;  to  extend,  if  practicable,  the 
plane-table  survey  of  Hudson  River  above  Haverstraw;  to  make  the  requisite  astro¬ 
nomical  observations ;  to  connect  the  triangulation  of  Hudson  River  with  that  of 
Lake  Champlain,  and  to  complete  the  topography  of  the  shores  of  Barnegat  Bay ; 
and  to  commence  the  resurvey  of  the  hydrography  of  Delaware  Bay  and  River. 
Office-work. — To  make  the  computations  and  reductions ;  to  complete  the  draw¬ 
ing  and  engraving  of  a  chart  of  New  Haven  Harbor  ;  to  continue  the  engraving 
of  chart  No.  21,  showing  the  coast  between  Sandy  Hook  and  Barnegat  Inlet;  the 
drawing  and  engraving  of  Nos.  22  and  23,  between  Barnegat  and  Cape  May,  and  to 

commence  a  new  chart  of  Long  Island  Soundj  will  require . .  .  30, 000 

Section  III.  Coast  of  part  of  Delaware,  and  that  of  Maryland,  and  part  of  Virginia, — 
Field-work. — ^To  connect  the  Atlantic-coast  triangulation  with  that  of  Chesapeake 
Bay,  near  the  boundary-line  between  Maryland  and  Virginia;  to  complete  the 
detailed  survey  of  the  James  River,  Virginia,  including  the  hydrography,  and  con¬ 
tinue  the  plane-table  survey  of  the  Potomac  River ;  to  continue  southward  the  main 
triangulation  along  the  Blue  Ridge  parallel  with  the  coast,  including  astronomical 
and  magnetic  observations ;  to  complete  the  supplementary  hydrography  required 
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in  this  section ;  and  to  continue  the  tidal  observations.  Office- work. — To  compute 
results  from  the  records  of  field-observations ;  to  complete  the  drawing  and  engrav¬ 
ing  of  the  chart  of  James  River  below  City  Point;  and  to  make  additions  to  the 

charts  and  sketches  of  the  section,  will  require . - .  $35,000 

Section  IV.  Coast  of  part  of  Virginia  and  part  of  North  Carolina, — Field-work. — To 
continue  the  triangulatioii  of  Pamplico  Sound  and  the  topography  of  its  western 
shores  between  the  Roanoke  marshes  and  Swan  Quarter ;  to  measure  a  base  of  veri¬ 
fication  and  determine  azimuth  for  the  coast-triangulation  south  of  Cape  Lookout ; 
to  make  the  astronomical  and  magnetic  observations  requisite ;  to  continue  the  oft- 
shore  hydrography  of  the  section,  and  thatof  Pamplico  Sound  and  its  rivers.  Office- 
work. — To  make  computations  from  the  field-data ;  to  continue  the  drawing  and 
engraving  of  charts  Nos.  37,  39,  42,  43,  44,  45,  46,  and  47,  showing  parts  of  the 
Atlantic  coast  between  Cape  Henry  and  Cape  Lookout,  including  Pamplico  Sound, 

will  require .  40, 000 

Section  V.  Coast  of  South  Carolina  and  Georgia, — Field-work. — To  extend  north¬ 
ward  the  primary  triangulation  along  the  Blue  Ridge ;  to  continue  the  topographi¬ 
cal  survey  southward  of  Cape  Remain  ;  to  determine  azimuth  for  the  triangulation 
of  the  coast  of  South  Carolina ;  to  comiilete  the  detailed  survey  of  the  sea-islands 
and  water-passages  between  Charleston  and  Savannah,  and  to  make  tidal  observa¬ 
tions.  Office-work.— To  make  computations  and  reductions  ;  to  continue  the 
drawing  and  engraving  of  the  general  chart  of  the  coast  between  Cape  Remain 
and  the  Saint  Mary’s  River,  and  of  charts  Nos.  51  and  52  between  Cape  Fear  and 

Winyah  Bay  ;  and  to  make  additions  to  the  charts  and  sketches,  will  require .  35,000 

Section  VI.  Coast j  Jceysy  and  reefs  of  Florida, — Field-work. — To  extend  southward 
from  Cape  Canaveral  the  triangiilation,  topography,  and  hydrography  of  the  sea¬ 
water  channels  adjacent  to  the  eastern  cofist  of  the  Florida  peninsula ;  to  make  the 
requisite  astronomical  observations ;  to  continue  the  off-shore  hydrography  of  the 
Florida  peninsula,  and  observations  on  the  Gulf  Stream ;  and  to  complete  sound¬ 
ings  in  the  vicinity  of  the  reefs  and  keys.  OPFiqE-woRK. — To  reduce  and  compute 
from  the  field-reconls ;  to  continue  the  drawing  and  engraving  of  the  general  chart 
of  the  coast  from  Saint  Mary’s  River  to  Capo  Canaveral,  and  of  charts  Nos.  58  and 
59  from  Cumberland  Sound  to  Mosquito  Inlet ;  and  to  make  additions  to  the  charts 

of  the  section,  will  require . .  45,000 

Section  VII.  Gulf  coast  of  the  Florida  peninsula  north  of  Tampa  and  coast  of  Western 
Florida, — Field-work. — ^To  make  the  astronomical  and  magnetic  observations 
requisite  in  this  section ;  to  continue  the  triangulation,  topography,  and  hydrography 
of  Tampa  Bay  and  of  the  western  coast  of  the  peninsula  between  Cedar  Keys  and 
Appalachee  Bay ;  to  run  lines  of  soundings  in  the  Gulf  of  Mexico,  and  develop  the 
hydrography  of  the  Gulf  coast  included  in  the  field-operations.  Office-work. — 

To  compute  from  the  astronomical  and  field  records ;  to  continue  the  drawing  and 
engraving  of  charts  Nos.  79,  82,  83,  86,  and  87,  showing  parts  of  the  Gulf  coast 
between  Chassahowitzka  River  and  Pensacola  entrance,  and  of  the  chart  of  Tampa 

Bay,  will  require . . .  45, 000 

Section  VIII.  Coast  of  Alabama^  Mississippi^  and  part  of  Louisiana, — Field-work. — 

To  connect  the  survey  of  the  Mississippi  River  at  New  Orleans  with  that  of  Lakes 
Borgne  and  Pontchartrain ;  to  determine  geographical  positions,  and  make  the 
astronomical  and  magnetic  observations  required  in  this  section;  to  extend  the 
triangulation  and  topography  westward  of  the  Mississippi  delta,  and  continue  the 
hydrography  of  the  Gulf  of  Mexico.  Office- work. — To  make  the  computations 
required ;  to  continue  the  drawing  and  engraving  of  charts  Nos.  91,  92,  93,  94,  and 
95,  showing  Lake  Borgne,  Lake  Pontchartrain,  Isle  au  Breton  Sound,  and  the  Mis¬ 
sissippi  River  between  New  Orleans  and  the  Gulf  of  Mexico,  will  require .  45,000 
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Section  IX.  Comt  of  part  of  Louisiana  and  coast  of  Texas. — Field-work. — ^To  extend 
the  triangulation  and  topography  of  the  coast  of  Texas  westward  from  Sabine  Pass 
and  south  of  Corpus  Christi ;  to  measure  a  base  of  verification,  and  make  the  astro¬ 
nomical  and  magnetic  observations  requisite  in  this  section  ;  to  continue  the  hydrog¬ 
raphy  of  the  approaches  to  the  coast,  and  of  the  bays  and  passes.  Office-work. — 
To  compute  results  from  observations  recorded  in  the  field;  to  continue  the  drawing 
and  engraving  of  the  general  chart  between  Galveston  and  Rio  Grande,  and  of 
charts  Nos.  109  and  110,  showing  Aransas  Bay,  Copana  Bay,  and  Corpus  Christi  Bay, 


will  require .  $42, 000 

Total  for  the  Atlantic  coast  and  Gulf  of  Mexico .  425, 000 


The  estimate  for  the  survey  of  the  western  coast  of  the  United  States  is  intended  to  provide  for 

the  following  progress : 

Section  X.  Coast  of  California. — Field-work. — To  make  the  requisite  observations 
for  latitude,  longitude,  azimuth,  and  the  magnetic  elements  at  stations  along  the 
Pacific  coast  of  the  United  States ;  to  continue  off-shore  soundings  on  the  coast  of 
California  and  tidal  observations  at  San  Diego ;  to  continue  the  coast-triangulation 
and  totmgraphy  near  San  Juan  Capistrano  and  Newport,  and  that  of  the  Santa 
Barbara  Islands;  to  continue  the  detailed  survey  of  the  coast  north  and  south  of 
Point  Conception,  also  between  Point  Sal  and  San  Luis  Obispo,  and  northward  of 
Piedras  Blancas  ;  to  continue  the  main  triangulation  between  Santa  Barbara  and 
Monterey,  the  hydrography  of  the  western  i)art  of  Santa  Barbara  Channel,  and  to 
make  soundings  between  the  islands;  to  develop  the  Falmouth  Shoal,  and  the 
hydrographic  changes  in  San  Francisco  Bay  and  its  approaches ;  to  continue  tidal 
observations  at  the  Golden  Gate,  and  observations  on  the  ocean-currents  along  the 
coast  of  California ;  to  continue  hydrographic  work  within  the  limits  of  field-opera 
tions ;  to  continue  the  triangulation,  topography,  and  hydrography  of  the  coast 
between  Mendocino  City  and  Shelter  Cove,  and  in  the  vicinity  of  Klamath  River 
entrance;  to  complete  the  detailed  survey  between  the  last-named  point  and  Cresc^ent 
City,  and  the  off-shore  hydrography  at  Crescent  City  Reef.  Office-work.— To  make 
computations  from  the  observations  recorded  in  the  field,  and  additions  to  the 
general  and  local  charts  of  the  section  ;  also  for  the  operations  in — 

Section  XI.  Coast  of  Oregon  and  of  Washington  Territory. — Field-work, — To  continue 
the  triangulation  and  topography  of  the  coastof  Oregon  from  Mack’s  Arch  northward 
toward  Cape  San  Sebastian  and  Port  Orford ;  to  determine  the  latitude,  longitude, 
and  azimuth  at  stations  on  the  coast  of  this  section ;  to  complete  the  survey  between 
Tillamook  Head  and  Cape  Adams ;  to  continue  the  survey  of  the  Colirmbia  River,, 
and  tidal  observations  at  Astoria;  to  complete  the  topography  between  Cape  Dis¬ 
appointment  and  Shoalwater  Bay,  and  extend  the  detailed  survey  from  thence 
along  the  coast  of  Washington  Territory  toward  Gray’s  Bay ;  to  measure  a  base¬ 
line  and  continue  the  triangulation  of  the  Strait  of  Fuca,  Puget  Sound,  and  Wash¬ 
ington  Sound ;  and  to  develop  the  hydrography  of  harbors  in  Puget  Sound.  Office- 
work. — To  make  the  requisite  computations,  and  to  draw  and  engrave  the  results  of 
field-work  as  additions  to  the  charts  and  sketches  of  the  section ;  also  for  the  opera¬ 
tions  in — 

Section  XII.  Coast  of  AlasJca, — Field-work. — To  make  the  requisite  astronomical 
and  magnetic  observations,  and  to  continue  hydrographic  researches  in  the  vicinity 
of  the  Aleutian  Islands,  the  Shumagins,  and  near  the  Kadiak  group,  with  observations 
on  the  tides  and  currents.  Office- work. — To  compute  results  from  the  recorded 
observations,  and  to  draw  and  engrave  the  shore  line  and  soundings  derived  from 


the  reconnaissance,  will  require .  $275„  000 

For  extending  the  triangulation  of  the  Coast  Survey  to  form  a  geodetic  connection 
between  the  Atlantic  and  Pacific  coasts  of  the  United  States,  and  assisting  in  the 
State  surveys .  65, 000 
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For  repairs  and  maintenance  of  the  complement  of  vessels  used  in  the  Coast  Survey. .  -  $50, 000 

For  continuing  the  publication  of  observations  made  in  the  progress  of  the  Coast  Survey  -  10, 000 

The  annexed  table  shows  in  parallel  columns  the  appropriations  made  for  the  fiscal  year  1873-74 
and  the  estimates  herein  submitted  for  the  fiscal  year  1874-75 : 


Objects. 

Estimated  for 
fiscal  year 
1874-’75. 

Appropria  ted 
for  fiscal 
year  1873-'74. 

For  cooUnuing  the  snrvey  of  the  Atlantic  and  Gulf  coast  of  the  United  States,  and  Lake  Champlain,  inclad* 
ing  compensation  of  civilians  engaged  in  the  work,  and  pay  and  rations  of  engineers  for  the  steamers  nsed 
in  the  Coast  Survey,  per  acts  of  March  3, 1843,  and  June  12, 1058 . 

1425,000 

1410,000 

For  continuing  the  survey  of  the  western  coast  of  the  United  States,  including  compensation  of  civilians, 
and  pay  and  rations  of  engineers  for  the  steamers  used  in  the  work,  per  act  of  Si^ptember  30, 1850 . 

275,000 

260,000 

For  extending  the  triangnlation  of  the  Coast  Survey  to  form  a  geodetic  connection  between  the  Atlantic  and 
Pacific  coasts  of  the  United  States,  and  assisting  in  the  State  surveys,  including  compensation  of  civil¬ 
ians  engaged  in  the  work,  per  act  of  March  3, 1871 . 

65,000 

36,000 

For  repairs  and  inaintenanee  of  the  complement  of  vessels  nsed  in  the  Coast  Survey,  per  act  of  August 
18, 1856  . . . 

50,000 

50,000 

For  continuing  the  publication  of  observations  made  in  the  progress  of  the  Coast  Survey,  including  com¬ 

pensation  of  civilians  engaged  in  tlio  work,  the  publication  to  be  made  at  the  Government  Priuting-Ofiice, 
l)6r  act  of  March  3, 1869 . 

10,000 

825,000 

10,000 

766,000 

Total . 

PART  II. 

The  operations  of  the  surveying-parties  in  the  course  of  the  year  will  now  be  described  briefly 
in  geographical  order,  beginning  on  the  Atlantic  side  with  the  coast  of  Maine,  aiid  terminating  with 
the  coast  of  Texas.  Of  the  western  coast,  mention  will  first  be  made  of  work  between  Cape  San 
Lucas  and  San  Diego,  and  from  thence  northward,  sites  will  be  noticed  in  regular  order,  closing 
with  an  abstract  of  the  operations  of  the  year  along  the  coast  of  Alaska. 

The  work  of  triangulatioii  has  been  prosecuted  in  each  section  of  the  Atlantic  coast.  In  the 
difficulties  to  be  met  at  some  places  by  this  branch  of  the  service,  as  already  mentioned,  the  long 
experience  in  the  field  of  Assistant  Richard  D.  Ciitts  has  availed  much.  Instructions  to  the  parties 
engaged  in  secondary  triangnlation  have  been  based  upon  his  careful  study  in  each  case  in  reganl 
o  the  requirements  of  the  service.  On  these  parties,  besides  the  determination  of  points  for  advanc¬ 
ing  along  the  coast,  devolve  minor  duties,  amongst  which  may  be  mentioned  the  supply  of  new 
points  for  occasional  resurveys,  made  necessary  by  changes  in  the  direction  and  depth  of  channels, 
and  determinations  of  the  positions  of  new  light  houses,  beacons,  and  buoys,  in  order  that  the  pub¬ 
lished  charts  and  sailing-directions  may  bo  conformable  to  the  other  aids  provided  for  the  benefit 
of  navigation  and  commerce. 

During  the  summer.  Assistant  Outts  served  as  an  honorary  commissioner  at  the  National  Expo¬ 
sition  in  Vienna,  and  there  noted  amongst  observing-instruments  of  the  various  classes,  cognate 
to  those  used  in  the  survey  of  the  coast,  such  as  were  presented  as  improvements  or  as  affording 
special  facilities  in  method  or  precision  in  observing.  His  views  in  regard  to  the  comparative  merit 
of  instruments  now  employed  in  geodetic  determinations  are  of  much  interest. 

In  regard  to  limits  and  details  of  the  topographical  surveys,  of  which  abstracts  will  follow,  I 
have  had  the  experienced  advice  of  Assistant  Henry  L.  Whiting. 

Systematic  order  has  been  held  in  view  in  pushing  work  to  close  the  intervals  in  marginal 
topography  occasioned  by  the  necessarily  detached  order  of  work  in  the  earlier  surveys,  for  which 
order  reasons  were  stated  in  my  opening  remarks.  In  the  course  of  the  season,  Mr.  Whiting  visited 
the  working-ground  of  most  of  the  plane-table  parties  on  the  coast  of  Maine,  and  personally 
conducted  special  surveys  at  Portland  and  near  New  York,  as  will  be  stated  under  those  heads  in 
the  abstracts  which  follow.  He  also  inspected  the  operations  of  parties  on  the  coast  of  New  Jersey, 
Virginia,  North  Carolina,  South  Carolina,  and  Georgia.  His  detailed  report  makes  gratifyin  g  men- 
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tioa  of  the  accuracy  and  generally-improved  style  and  finish  of  the  plane-table  sheets  which  have 
passed  through  his  hands. 

The  hydrographic  inspector,  Capt.  C.  P.  Patterson,  though  with  much-impaired  health,  has  con¬ 
ducted  as  heretofore  the  details  of  his  division.  After  completing  plans  and  specifications  for  new 
vessels  required  in  the  service,  and  arranging  for  the  continuance  of  office-duties  pertaining  to  the 
hydographic  work  of  the  ycfir,  he  was  absent  from  the  Office  during  summer,  with  the  sanction  of 
the  Treasury  Department,  and  my  own  permission,  accorded  in  the  hope  that  by  renewal  of  health 
his  valuable  services  might  be  retained  for  the  interests  of  the  survey. 

SECTION  I. 

ATLANTIC  COAST  OF  MAINE,  NEW  HAMPSHIRE,  MASSACHUSETTS,  AND  RHODE  ISLAND,  INCLUDING 
SEA-PORTS,  BAYS,  AND  RIVERS.  (Sketches  Nos.  2  and  3.) 

Topography  and  hydrography  of  Mount  Desert  Island^  Maine. — The  survey  of  Mount  Desert  Island 
was  resumed  by  a  party  under  the  charge  of  Assistant  J.  W.  Donn  early  in  July,  and  in  the  course 
of  the  season  the  eastern  end  was  mapped  by  means  of  the  plane-table  from  a  point  west  of  Bar 
Harbor  around  to  a  point  westward  of  Seal  Cove.  Field-work  was  favored  by  almost  uninterrupted 
good  weather  until  the  close  of  operations  in  October.  All  the  islands  adjacent  to  the  eastern  end 
of  Mount  Desert  are  included  in  this  survey.  It  is  estimated  that  the  details  yet  outstanding  can 
be  filled  in  by  a  plane-table  party  before  the  close  of  another  working-season. 

As  heretofore.  Assistant  Donn  used  the  schooner  Seoreshy  in  this  section.  The  soundings 
made  by  his  party  define  the  eastern  sea-approaches  to  Mount  Desert  to  the  distance  of  one  mile 
from  the  shore  line.  Bar  Harbor  was  sounded.  Otter  Cove,  Seal  Cove,  and  other  indentations,  and 
the  rocks  and  reefs  in  the  immediate  vicinity  of  the  eastern  end  of  Mount  Desert  Island,  were  care¬ 


fully  developed.  The  general  statistics  are : 

Miles  of  shore-line  surveyed . 25 

Miles  of  roads .  33 

Miles  of  streams .  44 

Area  of  topography  (square  miles) .  31 

Miles  run  in  sounding . . .  235 

Angles  measured . . .  2, 338 

Number  of  soundings .  7,766 


The  party  of  Assistant  Donn  had  been  previously  engaged  in  Section  III,  as  will  be  stated  in 
detail  under  that  head.  His  arrangements  are  now  complete  for  resuming  work  in  that  section. 
Mr.  F.  0.  Donn  efficiently  aided  in  the  operations  of  this  party. 

Topography  of  Deer  IslCj  Maine. — Assistant  W.  H.  Dennis  resumed  plane-table  work  in  this 
section  on  the  north  side  of  Deer  Isle  early  in  July.  In  continuation  of  the  survey,  he  mapped  the 
western  side,  including  Ship  Island  and  the  shore  of  Penobscot  Bay,  to  Northwest  Harbor  j  tracing 
also  the  shore-line  of  Deer  Isle  beyond,  nearly  to  its  northern  extremity.  Eastward,  the  detailed 
work  of  this  season  includes  the  shores  of  Southeast  Harbor,  Greenlaw’s  Neck,  Stinson’s  Neck, 
the  small  islands  in  that  vicinity,  and  the  eastern  side  of  Deer  Isle  adjacent  to  Eggemoggin  Beach. 
Many  isolated  low- water  ledges  are  represented  on  the  plane-table  sheet.  The  shore-line,  as  usually 
found  in  this  quarter,  is  very  irregular ;  and  the  hills  near  it,  as  far  as  they  were  included  within 
the  topographical  limits,  are  rocky  and  rough,  though  not  of  great  height. 

Mr.  S.  N.  Ogden  served  acceptably  as  aid  in  this  idane-table  party.  Field-work  was  continued 
on  Deer  Isle  until  the  28th  of  October,  when  arrangements  were  made  for  the  transfer  of  the  party 
to  resume  duty  in  Section  V,  under  which  head  the  previous  work  of  Mr.  Dennis  will  be  mentioned. 
The  statistics  of  work  done  this  season  by  the  party  on  the  coast  of  Maine  are : 


Miles  of  shore  line  traced . . .  68 

Miles  of  roads . . .  35 

Area  of  topography  (square  miles) . . .  24 


The  site  of  this  survey  is  shown  on  sketch  No.  2. 
H.  Ex.  133 - 2 
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Topography  of  Castine  Harbor^  Maine, — Having  traced  the  shore  line  of  Cape  Rosier  district  in 
the  preceding  season,  Assistant  A.  W.  Longfellow  prosecuted  the  detailed  survey  during  the  sum¬ 
mer,  and  filled  in  the  topography  of  Brookville,  the  north  end  of  which  bounds  Castine  Harbor. 
On  the  north  side  of  the  harbor,  some  of  the  surface-features  in  the  vicinity  of  Castine  were  mapped. 
Subassistant  Joseph  Hergesheimer  was  attached  to  this  party,  and  assisted  in  the  field  and  office 
work. 

Hydrography  of  Castine  Harbor  and  vicinity^  Maine, — With  a  party  in  the  schooner  Silliman^ 
and  attended  by  the  steam-launch  Sagadahoc^  Assistant  Horace  Anderson  commenced  sounding 
on  the  23d  of  June  at  Castine  Harbor.  The  completed  sheet  of  this  quarter  includes  the  entire 
harbor  and  Bagaduce  River.  A  second  sheet  was  nearly  filled  with  soundings  made  in  Penob^ot 
Bay  between  Cape  Rosier  and  the  Fox  Islands,  joining  there  with  hydrographic  work  of  former 
seasons.  Some  ledges  within  the  limits  of  this  sheet,  and  the  approaches  to  several  of  the  islands, 
will  be  specially  examined  in  another  season.  All  the  soundings  in  this  vicinity  were  referred  to  a 
bench-mark  on  Commercial  wharf,  Castine,  where  Mr.  Anderson  had  set  up  a  tide-gauge  in  June. 
The  work  of  this  party  in  Penobscot  Bay  was  closed  at  the  end  of  October,  when  Assistant  Ander¬ 
son  proceeded  to  Harpswell  Neck,  and  made  additional  soundings  for  the  development  of  a  ledge 
in  that  vicinity.  He  was  aided  in  this  section  by  Messrs.  F.  H.  North,  E.  H.  King,  and  Charles 
Coburn.  Of  work  in  Penobscot  Bay,  the  general  statistics  are : 

Miles  run  in  sounding . . .  685 

Angles  measured .  5, 450 

Number  of  soundings . : .  29, 868 

During  the  preceding  winter.  Assistant  Anderson  conducted  hydrographic  work  in  Section  VII, 
under  which  head  mention  will  bo  made  of  the  occupation  of  his  party. 

Topography  of  Isle  au  Haut^  Maine. — The  plane-table  survey  of  this  island,  in  which  some 
progress  had  been  made  in  the  preceding  season,  was  continued  during  the  summer  by  Subassist¬ 
ant  J.  N.  McClintock,  who  worked  with  a  party  in  the  schooner  Joseph  Henry.  Of  three  sheets 
returned  to  the  Office,  one  contains  the  completed  survey  of  Isle  au  Haut.  Most  of  the  surface  rep¬ 
resented  is  rock,  but  the  soil  between  outcropping  ledges  supports  a  dense  growth  of  pine  and 
alder.  The  outlying  islands,  which  partly  fill  the  other  two  sheets,  are  of  the  same  general  char¬ 
acter,  having  rocky,  precipitous  shores,  long  reaches  of  exposed  granite  and  shale  ledges,  with, a 
dense  but  stunted  growth  of  pine.  Ea  gle  Island  and  Butler  Island  differ  from  others  in  the  vicinity 
in  being  fertile  and  well  cultivated.  The  group  included  in  the  operations  of  the  party  of  Mr.  Mc¬ 
Clintock  this  season  lies  between  Northern  Fox,  Deer,  and  Little  Deer  Islands,  Cape  Rosier,  and 
Islesboro’.  Field-work  was  continued  on  the  group  until  the  end  of  October,  when  Mr.  McClintock 
was  assigned  to  special  field-service  in  Section  II.  The  statistics  of  work  on  the  islands  are ; 


Miles  of  shore  line  surveyed . - .  90 

Area  of  topography  (square  miles) . .  14 


One  hundred  and  eighteen  small  islands  aud  ledges  are  already  represented  on  the  two  par¬ 
tially-completed  sheets.  During  the  preceding  winter,  Subassistant  McClintock  was  in  service  in 
Section  VI.  He  is  now  making  arrangements  to  conduct  a  party  which  has  been  assigned  to  field 
duty  in  Section  IX. 

.  Topography  of  Penobscot  River^  Maine, — At  Stockton,  to  which  point  the  plane-table  survey 
had  been  extended  last  year  along  the  western  side  of  Penobscot  Bay,  the  work  was  resumed  in 
the  middle  of  July  by  Assistant  C.  T.  lardella.  After  carefully  tracing  the  shore  line,  aud  contour¬ 
ing  the  peninsula  known  as  Capo  Jellison,  the  detailed  survey  of  the  western  bank  of  Penobscot 
Riv'^er  was  carried  upwards  to  a  point  opposite  to  Bucksport.  The  water-front  of  that  town  was 
traced  on  a  second  plane-table  sheet,  as  was  also  the  outline  of  Orphan’s  Island,  that  forms  in  that 
vicinity  the  eastern  side  of  the  Penobscot.  Nineteen  signals  were  set  up  and  determined  in  posi¬ 
tion. 

The  marginal  topography  on  the  western  side  of  the  bay  was  made  uniform  with  that  of  previ¬ 
ous  years.  As  shown  by  the  contour-lines,  that  shore  is  bounded  by  hills  that  range  in  height  from 
100  to  600  feet;  all  being  thickly  wooded  with  pine,  ash,  and  birch.  Field-work  was  continued  by 
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Assistant  lardolla  until  the  5tli  of  Novomber,  when  he  was  assigned  to  service  in  Section  HI. 
Until  the  close  of  September,  he  was  aided  by  Mr.  W.  0.  Hodgkins.  The  following  are  statistics 


of  the  topography  on  the  Penobscot : 

Miles  of  shore  line  surveyed . . .  . .  3G 

Miles  of  streams .  15 

Miles  of  roads . 36 

Area  of  topography  (square  miles) .  15 J 


Under  the  head  of  Section  IV,  notice  will  be  made  of  the  previous  work  of  this  party. 

Topography  of  Pemhscot  River  at  Winterportj  Me. — Above  the  limits  of  the  work  described 
under  the  last  head,  Assistant  F.  W.  Dorr  made  a  plane-table  survey  of  the  stretch  of  the  river 
included  between  Indian  Point  and  Parker’s  Point.  The  resulting  topographical  sheet  represents 
both  banks  of  the  Penobscot,  the  town  of  Winterport,  and  the  usual  surface-details  adjacent  to 
the  shore  line.  Part  of  Prospect  River  is  within  the  limits  of  this  survey.  Field-work  was  begun 
on  the  21st  of  July,  and  was  continued  until  the  23d  of  October;  the  last  month  being  employed 
by  the  aid,  Mr.  D.  B.  Wainwright,  in  filling  in  details  of  the  vicinity  of  Frankfort,  after  Assistant 
Dorr  had  been  detached  for  special  duty  at  the  Coast  Survey  Office. 

Except  in  the  vicinity  of  Winterport,  the  returned  plane-table  sheet  represents  only  rocky  and 
sterile  ground,  of  which  the  shore-line  is  either  steep  bluff,  or  low,  soft  marsh.  Several  stone- 
quarries  are  shown.  At  many  places,  the  flats  at  low  water  stretch  out  far  into  the  river,  and  are 
mentioned  by  Assistant  Dorr  as  consisting  of  soft  mud  mixed  with  saw'dust,  which  the  river-cur- 
rent  brings  down  from  the  Bangor  mills. 

Mr.  W.  W.  Gilbert  served  in  this  party  as  temporary  aid.  The  following  are  statistics  of  the 


work ; 

Miles  of  shore-line  surveyed .  23 J 

Miles  of  creeks  and  marsh . . .  23 

Miles  of  roads . . 1 .  53 

Area  of  topography  (square  miles) . 1 .  15 


Under  the  heail  of  Section  IV  will  be  described  the  operations  of  the  party  of  Assistant  Dorr 
during  the  preceding  winter.  The  aid,  Mr.  Wainwright,  has  been  assigned  to  service  in  Section  VI. 

Portland  Harbor. — The  harbor-commissioners  of  Portland  having  requested  advice  for  locat¬ 
ing  proper  harbor-limits  in  Fore  River,  the  details  requisite  for  reaching  a  conclusion  were  commit¬ 
ted  to  Assistants  H.  L.  Whiting  and  Henry  Mitchell. 

While  a  topographical  survey,  made  by  Assistant  Hull  Adams,  was  in  progress,  the  currents 
of  the  river  and  its  special  hydrographic  features  were  developed.  The  results  were  combined  on 
a  map,  which  showed  also,  besides  the  shore-lines,  the  recent  structures  along  the  shores,  the 
encroachments,  and  the  obstructions  affecting  the  channel. 

The  current-observations,  upwards  of  2,600  in  all,  recorded  in  July,  were  designed  to  give  the 
curves  of  equal  velocities  at  maximum  ebb  and  at  maximum  flood  for  the  entire,  length  of  Fore 
River,  as  evidently  the  harbor-lines  to  bo  drawn  ought  to  preserve  the  scouring  force.  For  the 
most  part,  the  bottom  in  Fore  River  is  very  soft  mud,  which  by  any  considerable  encroachment 
on  the  water  actnally  in  motion  might  bo  moved  down  into  the  broader  and  more  important  parts 
of  the  harbor.  In  advance  of  determining  the  amount  of  tide-water  passing  through  each  of  ten 
sections  of  the  stream,  Mr.  Mitchell  computed  the  capacity  of  the  channel  from  data  afforded  by 
the  hydrographic  survey  of  1869.  Current-observations  were  then  made  simultaneously  at  four  or 
more  points  in  each  of  the  sections,  to  determine  the  transverse  curve  of  velocity^  which  curve  was 
reduced  to  the  mean  by  applying  a  co-efficient  so  as  to  make’ the  velocities  multiplied  into  the 
depths  correspond  with  the  volume  previously  computed  from  data  of  the  hydrographic  survey. 
After  thus  reducing  the  ten  transverse  curves  of  velocity,  it  was  easy  to  draw  upon  the  map  lines 
for  each  tenth  of  a  nautical  mile  of  velocity,  and  such  lines  were  drawn  both  for. ebb  and  flood. 
The  results  proved  that  the  water  in  actual  motion  does  not  occupy  the  entire  section  of  the  channel 
at  some  points,  and  that  at  others  the  movement  is  evidently  impeded  by  artificial  encroachments. 
Selecting  one  of  the  sections  at  which  velocity  had  been  so  much  increased  as  to  disturb  the  bot- 
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tom,  special  observatious  wore  made,  aud  a  limit  iu  velocity  was  fixed  beyond  wbicU  it  will  not  be 
safe  to  encroach  upon  the  stream  there  or  elsewhere.  The  full  report  of  Assistant  Mitchell  will  be 
found  iu  the  Appendix  (No.  8). 

In  the  study  of  proper  harbor-limits  for  Fore  River,  commercial  advantage,  adaptation,*  natural 
features,  and  the  character  of  the  shore  were  jointly  and  carefully  considered ;  and,  though  the  lim¬ 
iting  lines  drawn  and  accepted  by  the  city  government  of  Portland  are  in  strict  accord  with  the 
limits  of  velocity  determined  by  the  elaborate  survey  of  Assistant  Mitchell,  it  is  a  gratification  to 
add  that  they  also  favor  the  most  useful  occupation  of  the  harbor-frontage  for  commercial  pur¬ 
poses.  Mr,  J.  B.  Weir  served  as  aid  in  the  party  of  Assistant  Mitchell. 

After  the  close  of  observations  in  Fore  River,  a  map  and  plans  showing  the  principles  accord¬ 
ing  to  which  the  limiting  lines  were  drawn  were  furnished  to  the  harbor-commissioners. 

Old  Orchard  Beach^  Maine. — In  the  latter  part  of  October,  Assistant  Hull  Adams  examined  the 
beach  above  and  below  the  mouth  of  Little  River,  across  which  an  extended  dam  has  been  built 
since  the  completion  of  the  survey  of  that  vicinity.  The  new  structure  has  caused  a  considerable 
change  in  local  features.  In  a  large  basin,  which  now  exists  inside  of  the  embankment,  the  water, 
during  heavy  stonns,  stands  above  the  level  of  tide,  the  former  outflow  from  Little  River  now  pass¬ 
ing  through  Jones  Creek.  In  that  quarter,  an  embanked  road  has  been  made  to  pass  from  Blue 
Point  and  across  the  marshes  to  the  ocean-beach.  These  and  other  existing  features  were  mapped 
by  Assistant  Adams,  to  be  flled  with  the  former  detailed  survey  of  this  part  of  the  coast  of  Maine* 
His  party  is  now  under  instructions  for  topographical  duty  in  Section  IV. 

Triangulation — Oeodetic  connection — New  Hampshire. — The  object  and  resulting  benefits  of  this 
and  similar  schemes  of  triangulation  in  other  States  were  referred  to  iu  my  last  annual  report.  It 
is,  therefore,  only  necessary  to  add  in  this  connection  that  the  State  of  New  Hampshire,  under 
her  law  of  1872,  has  again  contributed  to  this  important  operation  by  paying  the  expense  of  erect¬ 
ing  all  the  tertiary  signals  which  were  put  up  during  the  past  season. 

In  accordance  with  my  instructions  of  April,  Prof.  E.  T.  Quimby  resumed  field-work  on  the 
1st  of  May  and  closed  on  the  24th  of  September. 

The  month  of  May  was  occupied  in  reconnaissance  for  the  purpose  of  selecting  additional 
stations  for  extending  the  triangulation.  This  work  proved  more  difficult  than  in  previous  years, 
aud  a  longer  time  was  employed  in  it  in  proportion  to  the  number  of  stations  established.  One 
reason  for  this  was  the  fact  that  the  reconnaissance  necessarily  extended  over  a  large  part  of  New 
Hampshire  and  a  part  of  Vermont.  The  number  of  main  stations  selected  during  this  time  was  ten  ] 
but  many  other  points  were  visited  to  determine  which  were  the  most  suitable  for  the  purpose. 

Towards  the  close  of  May,  the  party  for  triangulation  was  organized,  aud  occupied  a  station 
on  Mount  Cardigan,  in  the  town  of  Orange,  N.  H.  The  observations  there  were  completed  and 
the  party  was  transferred  to  Bean  Hill  during  the  month  of  June.  By  the  15th  of  July,  the  angles 
at  Bean  Hill  were  measured,  and  the  next  station  in  order,  Prospect  Mount,  in  the  town  of  Hold- 
erness,  was  occupied.  The  observations  at  this,  the  third,  station  were  finished,  and  the  moving 
of  the  party  and  camp  to  Moosilauk  Mountain  was  accomplished  by  the  5th  of  August.  This 
mountain  is  about  5,000  feet  above  tide.  In  consequence  of  winds  and  rain,  the  observations  at  the 
station  were  not  concluded  until  the  24th  of  September.  During  the  season.  Professor  Quimby 
kept  an  aid  and  one  hand  constantly  employed  in  the  selection  of  tertiary  stations  and  in  the  erec¬ 
tion  of  signals,  the  expense  of  which  was  paid  by  the  State.  The  statistics  of  the  season  are  as 


follows : 

Stations  occupied .  4 

Signals  observed  upon .  CO 

Angular  measurements  with  24-inch  theodolite . .  3, 000 

Angular  measurements  w  ith  vertical  circle . 2,200 


An  examination  of  the  scheme  of  triangulation  proposed  and  partly  executed  (Sketch  No.  3) 
will  show  the  progress  made,  and  the  expansive  character  and  usefulness  of  the  work  which  has 
been  undertaken  in  conformity  with  the  intentions  of  Congress. 

On  existing  maps.  Professor  Quimby  found  that  many  mountains  iu  New  Hampshire  were  mis- 
ifiaced  5  the  error  being  in  some  cases  as  much  as  five  miles.  The  character  of  the  discrepancies 
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has  been  refen*ed  to  elsewhere  in  this  report,  in  further  illustration  of  the  necessity  for  determining 
points  in  the  several  States  in  advance  of  any  considerable  outlay  for  geological  surveys. 

Magnetic  observations, — The  three  elements  of  declination,  dip,  and  intensity,  were  observed 
at  Eastport,  Brunswick,  and  Portland  in  Maine,  and  at  Gorham,  Littleton,  and  Hanover  in  New 
Hampshire,  in  the  course  of  September  and  October,  by  Dr.  T.  0.  Hilgard,  acting  under  the  im¬ 
mediate  direction  of  Assistant  J.  E.  Hilgard.  The  observations  were  as  usual  taken  on  three  days 
at  each  station,  and  include  determinations  of  the  true  meridian  by  observations  of  the  sun.  At 
Eastport  and  Portland,  the  same  stations  have  been  previously  occupied  and  will  be  hereafter,  for 
ascertaining  the  rate  of  secular  change.  The  Brunswick  station  established  at  Bowdoin  College 
will  also  serve  the  same  purpose,  as  observations  will  be  made  frequently  by  the  professors. 

The  results  of  the  observations  here  noticed,  and  of  others  in  Section  II,  are  given  in  Appen¬ 
dix  No.  16. 

Georges  Shoal, — In  the  course  of  the  summer  the  vicinity  of  this  shoal,  off  the  coast  of  Mas¬ 
sachusetts,  was  examined  by  the  hydrographic  party  of  Commander  J.  A.  Howell,  U.  S.  N., 
Assistant  Coast  Survey,  in  the  steamer  Bachcj  with  a  view  of  determining  whether  or  not  special 
changes  in  form,  position,  or  depth  had  occurred  since  the  survey  of  1835.  The  resulting  chart,  in 
comparison  with  the  early  sheet,  shows  differences  in  the  position  of  shoal  spots,  but  not  such  as 
to  indicate  any  actual  change  in  position ;  and  the  least  depth  found  corresponds  with  that  of  the 
previous  survey. 

Lines  of  deep-sea  soundings  were  run  by  the  party  eastward  from  the  outer  edge  of  George’s 
Bank.  In  reference  to  the  assumed  position  of  “  Hope  Bank,”  the  existence  of  which  was  reported 
in  1869  as  in  longitude 63°  2(K  W.,  Commander  Howell  says:  ‘‘The  result  of  our  soundings  seems 
to  demonstrate  that  there  is  no  bank  having  forty-nine  fathoms  of  water  within  twenty  miles  of  the 
position  given  as  that  of  Hope  Bank.”  Somewhat  to  the  eastward  a  specimen  of  bottom  was 
obtained  in  1,856  fathoms.  From  the  same  vicinity  lines  of  soundings  were  run  to  Cape  Sable,  and 
from  thence  southward  to  the  latitude  of  George’s  Bank.  A  heavy  non-detaching  lead  was  used, 
with  registers  for  determining  depth,  and  thermometers  for  temperature.  The  last-named  instru¬ 
ments,  as  between  two  at  the  same  depth,  varied  four  degrees  in  temperature  indication,  and  the 
registers  as  much  as  6  per  cent,  in  indicating  depth.  The  off-shore  soundings  were  made  during 
July  and  August. 

In  September  the  vessel,  in  furtherance  of  the  general  work  of  the  Fish  Commission,  was 
engaged  in  dredging  on  Jeffrey’s  Bank,  Cashe’s  Ledge,  Jeffrey’s  Ledge,  Stellwagen’s  Bank,  and  to 
the  northward  and  eastward  of  Cape  Cod,  under  the  direction  of  Dr.  Packard  and  Professor  Cooke, 
of  the  Peabody  Academy  of  Science.  Many  specimens  of  marine  fauna  were  procured.  The 
defective  boilers  of  the  steamer,  however,  lessened  the  service  intended  in  dredging.  On  the  8th 
of  November  the  vessel  reached  Baltimore,  and,  after  refitting  with  new  boilers,  will  be  assigned 
to  hydrographic  work  in  the  Gulf  of  Mexico.  Under  the  head  of  Section  VI,  mention  will  be  made 
of  previous  duty  done  by  the  party  of  Commander  Howell. 

Early  in  September  the  party  and  vessel  then  in  service  on  the  coast  of  Maine  narrowly 
escaped  disaster.  Having  repaired  one  of  the  boilers  of  the  steamer.  Commander  Howell  sailed 
from  Portland  on  the  3d,  and  was  detained  at  Peak’s  Island  in  consequence  of  another  defect.  Off 
Manhegan  Island  a  tube  blew  out  of  the  forward  boiler,  and  both  being  then  disabled  the  vessel 
could  not  move  by  steam.  Using  sail  to  the  best  advantage,  in  a  thick  fog,  a  position  was  gained 
judged  to  be  within  a  mile  of  Burnt  Island,  when  the  ship  was  anchored,  but  with  increase  of  the 
gale  the  hawser  parted  soon  after  midnight  of  the  5th.  Fortunately  for  that  emergency  the  boiler 
defects  had  been  then  so  far  repaired  as  to  admit  of  the  use  of  steam.  The  vessel  having  drifted 
into  seventeen  fathoms,  steamed  slowly  through  the  dense  fog  and  w  as  safely  brought  to  anchor  to 
the  leeward  of  Burnt  Island.  When  the  bluff  was  first  seen  through  the  fog,  the  steamer  was  very 
near  it,  having  but  six  fathoms  of  water  under  the  bow  and  sixteen  and  a  half  fathoms  under  the 
stern. 

Commander  Howell  was  ably  assisted  in  hydrographic  duty  by  Lieutenants  W.  H.  Jacques,  J. 
W.  Hagenman,  E.  S.  Jacobs,  and  Richard  Rush,  U.  S.  N.,  and  by  C.  A.  Bradbury,  Master,  U.  S.  N. 

Atlantic  Coast  Pilot, — Final  examinations  preparatory  to  the  publication  of  Sailing  Directions 
for  the  Atlantic  Coast  of  the  United  States  have  been  continued  by  Assistant  J.  S.  Bradford.  His 
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party  left  Baltimore  on  the  3d  of  July,  in  the  schooner  PalinurtiSj  and  resumed  inspection  in 
Penobscot  Bay.  After  testing  proper  lines  for  navigating  up  to  Bangor,  a  hydrographic  survey  was 
made  of  Weskeag  River,  from  its  mouth  to  South  Thomaston  j  and  the  survey  of  Tenant’s  Har¬ 
bor  was  completed  to  the  head  of  Long  Cove.  Several  very  dangerous  rocks  in  the  Muscle  Ridge 
Channel  were  developed  by  soundings,  and  were  located  upon  the  chart.  After  finishing  this  work 
the  party  proceeded  to  Boston  and  commenced  on  the  second  section  of  the  work,  which  extends  from 
that  port  to  New  York.  Sailing  directions,  prepared  for  all  the  harbors  between  Boston  and  Point 
Judith,  include  the  results  of  a  thorough  examination  of  Vineyard  and  Nantucket  Sounds  and  Buz¬ 
zard’s  Bay,  with  its  numerous  interior  harbors.  Narragansett  Bay  was  also  fully  examined,  and 
many  additions  and  corrections  were  made  to  charts  of  harbors  between  the  limits  named.  Views 
of  harbors,  and  of  the  approaches  to  them,  were  taken  from  such  points  as  seemed  most  likely  to 
render  the  sketches  of  use  to  mariners.  These  will  be  embodied  in  the  forthcoming  edition  of  the 
Coast  Pilot.  The  work  of  preparing  for  publication  the  notes  of  this  and  previous  voyages  has 
been  continued  by  Mr.  Bradford  in  person. 

Some  of  the  buoys  in  Boston  Harbor  having  shifted,  the  positions  of  all  were  determined  this 
sciison  under  my  special  direction  by  the  party  in  the  Palinurns.  While  in  the  vicinity  of  Cai>e 
Ann,  Assistant  Bradford  made  a  hydrographic  survey  of  Milk  Island  Bar.  The  result  shows  that 
the  bar  has  seven  feet  of  water  between  Milk  Island  and  the  main  land.  The  party  remained  in 
service  on  the  coast  of  New  England  until  the  19th  of  November,  when  the  Palinurua  proceeded  to 
Baltimore  to  resume  work  in  Chesapeake  Bay,  where  the  party  is  now  engaged.  The  manuscript, 
in  the  aggregate  nearly  fifteen  hundred  pages,  of  the  first  section  of  the  Coast  Pilot,  which  includes 
the  Atlantic  coast,  from  the  northeastern  boundary  to  Boston,  is  now  ready  for  the  printer,  and  will 
be  put  in  hand  for  publication  at  once.  It  includes  accurated  escriptions  of  the  coast,  and  sailing 
directions  for  every  harbor  between  Calais  and  Boston.  Many  of  the  harbors  were  never  previously 
described,  and  of  many  on  the  coast  of  Maine,  as  mentioned  in  my  report  of  last  year,  no  charts  as 
yet  exist. 

On  the  coast  of  New  England,  Assistant  Bradford  was  efficiently  aided  by  Mr.  John  R.  Barker, 
draughtsman,  whose  sketches  and  views  of  the  different  harbors  give  evidence  of  the  veracity  and 
fine  finish  which  characterized  all  his  previous  drawings.  After  completing  the  examination  of  har¬ 
bors  in  the  Chesapeake,  the  party  of  Assistant  Bradford  will  engage  in  similar  duty,  during  the 
winter  and  ensuing  spring,  along  the  southern  coast  and  in  the  Gulf  of  Florida. 

Astronomical  observations. — For  determining  the  longitude  of  a  point  near  Port  Jervis,  N.  Y., 
in  the  boundary-line  between  New  York  and  New  Jersey,  where  an  observer  was  stationed  for  the 
purpose  in  May  and  June,  Prof.  Joseph  Winlock,  at  Cambridge  Observatory,  conducted  the  requi¬ 
site  exchanges  of  clock-signals  by  telegraph.  Under  the  head  of  Section  II  further  mention  will 
be  made  of  the  operations  near  Port  Jervis. 

Pendulum  experiments. — Tests  for  determining  local  variations  in  gravitation  have  always  been 
considered  as  essential  in  geodetic  surveys,  but  have  been  deferred  in  the  operations  of  the  Coast 
Survey,  under  the  hope  of  improvement  in  the  methods  heretofore  adopted  for  such  experiments. 
Of  late  years,  however,  the  subject  has  had  renewed  attention ;  and  important  improvements  in  the 
apparatus  have  been  brought  into  practice. 

In  August  last,  a  party  under  the  charge  of  Assistant  C.  S.  Peirce  occupied  a  station  near 
North  Adams,  Mass.,  in  the  immediate  vicinity  of  the  Hoosac  Tunnel,  and  there  recorded  a  series 
of  observations.  The  pendulums  used  were  single  pieces  of  brass,  swung  upon  steel  knife-edges 
resting  upon  surfaces  of  agate.  Inside  of  a  glass  receiver  with  two  walls,  the  space  between  which 
was  filled  with  water,  the  pendulums  were  swung  in  vacuoy  and  were  thus  protected  from  changes 
of  temiMjrature.  Assistant  Peirce  w^as  aided  in  the  operations  by  Messrs.  W.  E.  McClintock,  H. 
Farquhar,  and  A.  W.  Edmunds.  The  first-named  aid  made  a  careful  topographical  survey,  and 
determined  the  mountain  contour  within  a  radius  of  two  miles  from  the  station  at  which  the  experi¬ 
ments  were  recorded. 

Chathamy  Cape  Cod  peninsula. — The  coast  of  the  peninsula  near  Chatham,  Mass.,  has  been 
recently  subjected  to  unusual  abrasion  by  the  waves  of  the  sea  during  heavy  gales.  In  the  autumn 
of  1871,  an  inlet  opened  through  Nauset  Beach,  exposing  the  town-front  to  the  ocean,  and  elevated 
land  near  the  light-houses  was  undermined  by  the  action  of  the  waves.  Accompanied  by  Rear- 
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Admiral  Chas.  H.  Davis  and  by  Messrs.  H.  Mitchell,  and  H.  L.  Whiting  of  the  Coast  Survey,  I 
personally  inspected  the  changes  which  had  been  wrought.  The  mere  opening  of  an  inlet  was  of 
little  moment,  records  showing  similar  instances.  On  our  southern  coast,  moreover,  breaks  through 
the  littoral  cordon  occur  commonly  during  violent  storms,  and  there,  and  elsewhere,  such  breaks 
have  had  no  physical  significance.  But  in  this  case  a  diminution  had  been  observed  for  years  of 
the  area  of  Nauset  Beach,  and  apparently  the  protecting  barrier  of  sand  was  soon  to  disappear. 
The  evident  wasting  away  at  this  point  was  considered  in  connection  with  the  reported  increase 
of  obstructions  at  the  entrance  of  Nantucket  Sound.  Mr.  Mitchell  was,  therefore,  instructed  to 
visit  the  place  from  time  to  time,  and  to  note  and  report  the  rate  of  alteration.  Under  his  imme¬ 
diate  direction  several  surveys  have  been  made  by  Subassistant  H.  L.  Marindin,  the  last  in 
November  of  this  year,  and  the  results  Mr.  Mitchell  has  included  in  a  review  of  the  history  of  this 
part  of  the  coast,  from  the  visit  of  Champlaip,  in  1606,  down  to  the  present  time.  That  review 
shows  that  between  parallels  41^  39'  and  41^  42'  the  beach-area  was  maintained  from  the  time 
of  Champlain  down  to  the  year  1847,  although  the  cordon  seemed  to  have  fallen  back,  much  dimin¬ 
ishing  the  water-way  between  this  beach  and  the  main  sand  of  Chatham.  Champlain’s  map  shows 
a  wooded  island  of  about  one  hundred  acres,  which  Mr.  Mitchell  identified  as  the  one  marked  Ram 
Island  on  the  Coast-Survey  map,  where  it  is  represented  as  having  an  area  of  about  thirteen  acres, 
an  elevation  of  twenty  feet,  and  with  an  inlet  in  front,  which  exposed  the  island  to  the  wear  of  the 
sea.  In  a  lapse  of  twenty-one  years,  Minot’s  gale  and  other  great  storms  having  caused  changes, 
the  second  examination  by  the  Coast  Survey  showed  that  between  the  parallels  named  the  beach 
had  lost  two  hundred  and  thirty-nine  acres,  and  that  Bam  Island  had  been  entirely  washed  away. 
Except  the  loss  of  this  island,  however,  the  upland  suffered  but  little,  being  protected  by  the  strip 
of  beach,  lessened  to  about  one-half  of  its  former  area.  In  November,  1871,  the  beach  began  to 
break  up.  Nearly  one-third  of  it  disappeared  between  1868  and  1872,  and  the  town  front,  an 
irregular  elevated  drift  formation,  lost  so  much  that  at  some  points  the  crest-line  of  the  bank  receded 
one  hundred  feet. 

Daring  the  present  year,  1873,  the  beach  has  lost  twenty-eight  per  cent,  of  its  area,  so  that 
now  there  exists  between  the  parallels  before  named  only  about  one-quarter  of  the  area  found  by 
the  Coast  Survey  in  1847.  The  main  land  has  suffered  but  little  in  the  coarse  of  the  year,  but 
liability  to  abrasion  has  been  considered  so  imminent  that  buildings  have  been  moved  back. 

Coincident  with  the  wasting  of  Nauset  Beach,  a  rapid  extension  of  the  peninsula  of  Monomoy 
has  taken  place ;  and  the  bight  at  its  extremity,  popularly  known  as  The  Powder  Ilole^^  has 
declined  from  a  valuable  harbor  of  refuge  to  a  nearly -closed  lagoon,  accessible  only  to  boats.  Mr. 
Mitchell’s  reports  show  that,  in  a  more  or  less  fitful  way,  Monomoy  has  been  gaining  to  the  south¬ 
ward  since  1750;  but  the  movement  between  1802  and  1853  was  only  thirty  feet  per  year,  while 
that  in  the  short  interval  from  1853  to  1856  was  one  hundred  and  thirty-eight  feet  a  year.  The 
yearly  gain  daring  twelve  years,  ending  with  1868,  was  one  hundred  and  fifty-seven  feet. 

Mr.  Mitchell’s  observations  show  also  that  Monomoy  Point  curves  to  the  westward  as  it 
advances,  apparently  tending  to  form  another  and  larger  bight  which  may  in  time  become  a  desir¬ 
able  anchorage  for  the  coasting-fleet.  At  present,  there  is  no  refuge  for  vessels  in  this  dangerous 
neighborhood ;  and  as  the  cost  of  an  artificial  structure  would  be  enormous,  special  interest  attaches 
to  this  gradual  movement  of  the  sands. 

The  inquiries  here  sketched  I  have  connected  with  the  hydrography  of  the  approaches  to 
Nantucket  Sound.  Subassistant  Granger,  whose  work  will  be  referred  to  under  the  next  head, 
was  therefore  directed  to  act  under  the  advice  of  Mr.  Mitchell,  so  that  comparisons  desirable  for 
developing  the  physical  character  of  this  part  of  the  coast  might  be  made  without  delay. 

In  the  Appendix,  No.  9,  will  be  found  Mr.  Mitchell’s  second  report,  accompanied  by  Mr.  Marin- 
din’s  sketch,  which  gives  the  shore-lines  of  Chatham  and  Nauset  Beach  as  they  existed  in  the  years 
1606, 1847, 1868, 1872,  and  1873. 

Hydrography^  Monomoy  and  Nantucket  Shoalsj  Massachusetts. — In  continuation  of  researches 
commenced  last  season.  Subassistant  F.  D.  Granger,  with  his  party,  in  the  steamer  Endeavor, 
started  early  in  July  from  Hyannis  and  made  an  examination  of  the  shoal  near  Great  Point,  Nan¬ 
tucket.  A  few  lines  of  soundings  proved  conclusively  that  what  was  supposed  to  be  a  permanent 
channel  with  four  fathoms  does  not  exist  between  the  hhoal  and  the  point.  The  depth  found  was 
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about  nine  feet;  the  passage  is  narrow ;  the  tide  sweeps  through  with  great  velocity,  and,  as  the 
locality  is  subject  to  rapid  changes,  the  passage  is  very  hazardous  for  any  vessel  not  entirely  famil¬ 
iar  with  the  currents. 

A  careful  examination  this  season  of  the  broken  part  of  Pollock  Rip  showed  marked  changes 
in  the  narrow  rips,  ”  but  the  depths  generally  correspond  with  the  results  of  soundings  made  last 
year.  As  the  sand  ridges  hardly  exceed  thirty  feet  in  width  where  the  depth  of  water  is  least, 
doubtless  they  shift  in  position  in  the  course  of  one  season.  Mr.  Granger  developed  a  shoal  in 
twelve  feet,  and  several  lumps  having  only  ten  feet  of  water,  near  black  can-buoy  No.  1. 

The  hydrography  of  this  season  joins  with  the  southern  limits  of  work  done  last  year.  East  and 
west  the  soundings  include  Great  Round  Shoal  and  the  space  between  it  and  the  Handkerchief 
light- vessel.  The  hydrography  was  carried  southward  as  far  as  Nantucket  light,  and  in  its  course 
a  large  area  of  broken  ground  was  developed.  Subassistant  Granger  found  on  Great' Round  Shoal 
as  little  as  five  and  a  half  feet  at  mean  low  water,  and  a  depth  of  forty  feet  only  two  hundred  yards 
to  the  southward.  In  balancing  the  confiicting  statements  made  by  fishermen  and  others,  some 
of  which  represent  that  parts  of  the  shoal  have  been  seen  dry  at  low  water,  it  seems  probable  that 
the  position  of  definite  soundings  is  subject  to  remarkable  changes  from  year  to  year. 

The  northern  part  of  Stone  Horse  Shoal  was  covered  by  the  soundings  made  last  year.  This 
season  the  outlines  and  curves  of  depth  were  developed.  Mr.  Granger  says :  ‘‘  Since  the  survey 
of  1857,  this  shoal  seems  to  have  moved  somewhat  to  the  southward  and  westward,  leaving  a  num¬ 
ber  of  disconnected  spots  of  ten,  eleven,  and  fifteen  feet.  There  has  been  a  gradual  wearing  away 
of  the  northern  part,  and  seventeen  feet  of  water  is  now  found  where  depths  were  only  nine  and  ten 
feet.  A  spot  of  only  seven  feet  on  the  northwest  part  was  found  in  1857,  but  in  the  same  approxi¬ 
mate  position  eleven  and  fourteen  feet  were  found  this  year.  On  the  southern  part  there  has  been  a 
decrease  in  depth,  soundings  showing  only  nine  feet  in  places  which  are  marked  on  the  old  chart 
as  having  twelve  and  fourteen  feet.  About  seventy-five  yards  south  of  black  can-buoy  No.  3 
there  is  now  a  shoal  spot  of  eighteen  feet  at  mean  low  water  where  the  depth  was  four  fathoms 
in  1857.’’ 

Within  the  three-fathom  curve  Stone  Horse  Shoal  and  Little  Round  Shoal  are  connected.  The 
le^t  water  (five  and  one-half  feet)  was  found  near  the  southeast  part,  and,  as  at  Great  Round 
Shoal,  the  depth  was  found  to  drop  off  suddenly  into  deep  water  at  the  southward.” 

“As  was  noticed  last  year,  comparatively  few  vessels  appeared  this  season  in  the  channel 
between  Great  Point  Rip  and  Great  Round  Shoal,  although  this  channel  is  much  wider  and  some¬ 
what  deeper  than  the  northern  passage.  Perhaps  a  few  miles  are  saved  by  the  northern  channel, 
but,  if  the  southern  channel  were  marked  by  light- vessels  and  buoys,  it  would  be  preferable  to  the 
northern  channel,  especially  for  deep-draught  vessels.” 

Mr.  Granger  carefully  determined  the  position  of  lights  and  buoys  which  mark  the  Monomoy 
Shoals,  but  these  are  of  necessity  moved,  and  are  moored  in  general  conformity  with  changes  in 
the  position  of  the  shoals. 

The  two  bench-marks  made  last  year  at  Powder  Hole  Wharf  were  destroyed  by  ice  in  the  winter. 
Mr.  Granger  repeated  tidal  observations  for  mean  low  water,  and  referred  the  results  to  two  bench¬ 
marks  established  on  the  shore. 

The  following  are  statistics  of  the  hydrographic  work  in  this  quarter: 


Angles  measured . . . .  8, 996 

Miles  run  in  sounding .  715 

Number  of  soundings . 24, 168 


Messrs.  D.  C.  Hanson,  D.  S.  Wolcott,  and  0.  A.  Ives  served  efficiently  as  aids  in  this  party. 
The  report  for  the  season  mentions  also  the  acceptable  service  rendered  by  Mr.  H.  Barrows,  of  the 
Institute  of  Technology,  Boston,  in  making  observations  for  determining  the  position  of  the  Hand¬ 
kerchief  lightship. 

The  steamer  Endeavor^  after  needful  repairs  at  New  York,  was  assigned  for  service  with  the 
party  of  Subassistant  Granger,  in  Section  VI.  His  work  during  the  preceding  winter  and  spring 
will  be  mentioned  in  detail  under  the  head  of  Section  VIII. 

Tidal  observations. — The  excellent  series  of  tidal  and  meteorological  observations  made  at 


Digitized  by  LjOOQle 


THE  UNITED  STATES  COAST  SURVEr. 


17 


North  Ilaveu  on  the  Fox  Islands,  off  the  coast  of  Maine,  have  been  kept  up  by  J.  G.  Spaulding,  a 
very  good  observer.  The  self  registering  gauge  now  used  here  is  furnished  with  duplicate  cylin¬ 
ders,  and  with  conveniences  for  tabulating,  so  that  high  and  low  waters  and  the  hourly  ordinates 
are  read  and  recorded  by  the  observer  regularly.  There  is  also  a  heating-apparatus  for  circulating 
warm  water  through  the  float-box  to  guard  against  freezing.  This  has  proved  a  safeguard,  and  no 
tides  are  wanting  in  the  registers  of  this  station.  The  curve  traced  is  very  regular,  and  the  indica¬ 
tions  have  always  been  that  the  place  is  remarkably  well  suited  for  a  permanent  tidal  station. 

The  series  of  tidal  and  meteorological  observations  made  at  the  Boston  navy-yard,  have  been 
continued  by  Mr.  H.  Howland.  The  gauge  often  stopped  in  previous  winters  by  ice,  but  has  been 
supplied  with  heating-apparatus  similar  to  that  used  at  North  Haven.  Last  winter  no  tides  were 
lost  at  this  station  from  the  effects  of  freezing,  but,  owing  to  some  defects  in  the  float  and  float- 
box,  some  losses  occurred.  This  gauge  is  now  in  good  order,  and  is  working  w  ithout  interruptions. 

The  new  form  of  tide-gauge,  with  duplicate  cylinder,  reading-box,  &c.,  lent  to  the  city  of  Provi¬ 
dence  lust  summer,  and  put  in  the  care  of  J.  H.  Shedd,  esq.,  engineer  of  the  Providence  Water- 
Works,  has  been  furnished  for  running  another  year.  The  record  of  observations  will  finally  be 
turned  over  to  the  Coast  Survey,  though  they  were  primarily  undertaken  for  the  local  surveys,  and 
the  working-expenses  are  borne  by  the  city. 

Several  short  series  of  tidal  observations  have  been  made  during  the  season  at  other  places  in 
this  section  by  hydrographic  parties.  These  series,  after  being  used  for  the  adjustment  of  sound¬ 
ings,  will  be  reduced  and  compared  with  those  made  at  the  permanent  stations. 

Providence  Harbor j  B.  L — In  the  latter  part  of  August  my  attention  was  called  to  some 
proposed  restrictions  in  regard  to  water-space,  and  to  the  construction,  then  in  progress,  of  a  wharf 
or  pier  intended  to  project  a  thousand  feet  into  the  harbor  from  its  eastern  shore.  Doubtless  these 
changes  were  deemed  by  many  residents  as  not  likely  to  harm  the  large  interests  concerned  in  the 
present  condition  of  the  harbor.  That  view,  however,  was  questioned  by  some,  who  doubted 
whether  such  decided  encroachments  could  leave  the  harbor  unimpaired.  This  view  is  warranted 
by  the  almost  general  belief  that  too  much  caution  cannot  be  exercised  in  regard  to  artificial 
structures  in  our  harbors,  and  in  general  none  are  now^ays  ventured  upon  without  careful  study 
of  their  probable  effect  upon  present  and  prospective  interests. 

At  my  request.  Assistant  Whiting,  in  September,  examined,  in  a  general  way,  the  limits  of  the 
changes  proposed  in  Providence  Harbor,  and  reported  that  they  were  such  as  have  been  by  other 
cities  invariably  made  the  subjects  of  special  investigation.  In  conformity  with  this  view  of  the 
pending  matter  the  mayor  and  harbor  C3mmittee  of  Providence  subsequently  asked  for  such  a  sur¬ 
vey,  at  the  cost  of  the  city,  as  might  furnish  data  for  an  opinion  in  regard  to  the  effect  of  the 
proposed  alterations.  The  desired  survey  will  be  made  as  soon  as  practicable  in  the  coming 
spring. 


SECTION  II. 

ATLANTIC  COAST  AND  SEA-PORTS  OF  CONNECTICUT,  NEW  YORK,  NEW  JERSEY,  PENNSYLVANIA,  AND 
DELAWARE,  INCLUDING  BAYS  AND  RIVERS;  AND  ALSO  LAKE  CHAMPLAIN.  (Sketches  Nos.  4  and 5.) 

Triangulation  and  topography  west  of  Point  Judith^  22.  J. — Under  the  direction  of  Assistant  A 
M.  Harrison,  the  determination  of  points  for  continuing  the  plane-table  survey  of  the  coast  of 
Rhode  Island,  was  taken  up  at  Green  Hill  in  the  middle  of  June  by  Mr.  W.  H.  Stearns.  West¬ 
ward  from  Green  Hill,  at  convenient  intervals,  stations  were  occupied  between  it  and  Watch  Hill, 
the  distance  being  about  seventeen  miles.  Mr.  Stearns  closed  observations  with  the  theodolite  at 
Watch  Hill  Bay  on  the  12th  of  August,  and  then  was  assigned  for  similar  duty  in  Section  I. 

The  topographical  survey  was  resumed  by  Assistant  Harrison  on  the  7th  of  August  at  a  station 
about  half  a  mile  west  of  Cross’s  Mills,  and  was  pushed  westward  to  include  Charlestown  Pond  and 
Quonochontaug  Pond,  with  the  details  of  roads  and  other  features  found  within  two  miles  and  a 
half  of  the  coast  line.  A  series  of  large,  shallow  lagoons  is  shown  on  the  plane-table  sheet,  as 
separated  from  the  ocean  by  a  narrow  strip  of  sand  hills  rising  in  some  instances  to  the  height  of 
fifty  feet.  Back  of  these  ponds  the  land  undulates  with  a  gradual  upward  slope,  broken  here  and 
there  by  a  prominent  hill,  but  merging  finally,  beyond  the  post  road,  into  wooded  hills,  diflicult  of 
H.  Ex.  133 - 3 
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delineatiou.  The  frequent  occurrence  on  this  stretch  of  coast  of  inclosed  depressions  upon  the 
slopes  and  among  the  hills,  as  remarked  before,  is  a  mnrked  and  interesting  geological  feature,  and 
special  care  was  taken  in  representing  them. 

Assistant  Harrison  was  aided  in  this  section  and  also  in  Section  VI,  where  his  party  passed 
the  preceding  winter,  by  Mr.  Bioh  Bradbury.  Field-work  was  closed  on  the  coast  of  Rhode  Island 
on  the  4th  of  November,  the  progress  of  the  season  being,  in  statistics  : 


Miles  of  shore  line  surveyed . . . -  r»2 

Miles  of  roads  surveyed  . . .  .  75 

Miles  of  creeks  and  ponds  surveyed . . .  58 

Area  of  topography  (square  miles) . .  20 


The  party  of  Assistant  Harrison  is  now  in  effective  order  for  resuming  work  for  the  winter  on 
the  Atlantic  coast  of  Florida,  near  Mosquito  Inlet. 

Survey  of  New  Haven  Harbor^  Conn. — Assistant  R.  M.  Bache  resumed  field- work  early, in  the 
spring,  and  in  the  course  of  the  season  determined  by  triangulation  twenty-one  points  in  the  im¬ 
mediate  vicinity  of  New  Haven.  In  June,  a  large  part  of  the  city-front.adjoining  the  harbor  was 
mapped  with  the  plane-table.  Subsequently,  the  western  shore  was  surveyed  as  low  down  as 
Oyster  Point  and  the  eastern  side  of  the  harbor  to  include  Fair  Haven.  The  details,  on  seven 
topographical  sheets  of  large  scale,  embrace  nearly  eight  miles  of  wharf  and  other  shore-line 
features.  Most  of  the  outlay  for  this  work  has  been  defrayed  by  the  city  authorities;  and  one  of 
the  plane-table  parties,  directed  by  Assistant  Bache,  was  made  up  entirely  of  members  from  the 
graduating  class  of  the  Sheffield  Scientific  School,  who  volunteered  their  services,  without  cost  to 
the  city. 

During  the  preceding  winter  and  spring  Assistant  Bache  plotted  the  soundings  and  completed 
the  sheets  of  his  shore-line  and  hydrographic  survey  of  last  year.  That  elaborate  work  includes  the 
development  of  every  known  rock  or  ledge  in  New  Haven  Harbor.  For  the  use  of  the  city  and  the 
harbo-rcommission  the  results  have  been  furnished  in  large  manuscript  maps,  and  a  duplicate 
showing  the  topography  and  hydrography  has  been  prepared  for  the  archives  of  the  legislature  of 
Connecticut.  An  extension  of  this  survey  will  be  prosecuted  in  the  coming  season,  at  the  expense 
of  the  city  authorities.  Field-work  for  the  present  season  was  discontinued  at  the  end  of 
October. 

New  York  Harbor. — The  resurvey  of  New  York  Harbor,  to  which  some  time  has  been  devoted, 
under  the  direction  of  Mr.  Henry  Mitchell,  was  not,  when  commenced  in  the  year  1871,  intended 
to  include  the  entire  port  and  its  approaches,  but  only  certain  channels,  shoals,  and  water-fronts, 
where  changes  for  the  worse  had  been  reported  by  the  Pilot  Commissioners,  and  which  changes  had 
been  noticed  also  by  the  Chamber  of  Commerce.  As  the  work  advanced,  however,  the  necessity 
was  seen  for  examining  all  the  ground  covered  by  the  published  chart  which  was  based  upon  the 
very  careful  survey  made  about  fifteen  years  ago.  Doubtless  it  would  have  been  expedient  to  test 
the  former  soundings  at  an  early  day,  if  known  changes  in  the  condition  of  the  harbor  had  not 
been  actually  reported. 

The  examination  now  in  progress,  like  the  preceding  survey,  includes  physical  studies,  designed 
to  show  the  effects  of  changes  both  natural  and  artificial. 

My  report  of  last  year  commented  upon  the  increase  of  the  Jersey  Flats,  and  mentioned  the 
fact  that  deposits  by  tidal  action  no  longer  take  place  in  the  middle  of  the  Flats  as  formerly,  but 
rest  rather  on  the  exterior  slope,  thereby  encroaching  continually  upon  the  deep  water  of  the  main 
channel.  Much  of  the  shoaling,  as  made  manifest  by  the  survey,  is  artificial,  and  is  due  to  the 
dumping  of  material  dredged  from  the  city  slips  and  elsewhere ;  but,  exclusive  of  this,  there  is  evi¬ 
dently  much  deposit  brought  to  this  locality  by  the  streams. 

Since,  therefore,  the  Flats  serve  no  longer  as  a  catch-basin  for  sediment,  but  merely  the  subor¬ 
dinate  purpose  of  a  tidal  reservoir,  there  is  apparently  no  good  reason  why  they  should  not  be 
turned  to  account  for  docks  and  commercial  occupation,  due  caution  being  observed  in  regard  to 
the  exterior  limit  of  structures.  To  this  end  it  was  deemed  important  in  the  survey  now  in  prog¬ 
ress  to  determine  the  proper  outer  limit  of  occupation.  •  Observations  were  accordingly  made  on 
the  currents  to  admit  of  comparison  between  the  transverse  curves  of  velocities  and  the  normal 
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sections,  the  principal  object  being  to  show  that  the  line  along  which  no  abrasion  now  takes  i)lace 
would  be  the  safe  limit  of  a  quay-line  where  depths  would  not  alter  after  walls  are  built. 

Observations  of  like  character  were  extended  by  Assistant  Mitchell,  and  under  his  direction 
by  Subassistant  H.  L.  Marindin  and  Mr.  J.  B.  Weir,  up  the  Hudson,  in  connection  with  careful 
soundings  in  order  to  determine  how  the  occupied  harbor-lines  of  New  York  City  and  Jersey  City 
have  affected  the  channel,  and  at  the  same  time  to  afford  means  for  predicting  the  effects  which 
would  be  consequent  upon  the  occupation  of  the  Jersey  Flats.  Changes  contemplated  by  the  Ne.w 
York  City  authorities  in  regard  to  the  harbor-lines  drawn  after  careful  study  by  the  United  States 
Advisory  Council  in  1857-’58  will  be  kept  under  view  in  the  investigation  now  pending. 

In  the  East  River  many  observations  were  recorded  for  the  use  of  the  board  of  commissioners 
on  Brooklyn  pier  lines.  There,  the  transverse  curves  of  velocity  were  carried  across  the  river  and 
clearly  showed  the  ill  effect  of  encroachments  made  by  the  two  cities  upon  this  confined  arm  of 
the  sea.  There,  also,  landmarks  established  by  the  commission  of  1857-58  had  been  changed  un¬ 
der  special  legislative  enactments,  and  the  commission  now  acting  has  merely  to  modify  the  old 
limits  so  as  to  include  recent  encroachments,  without  increasing  the  difficulties  of  navigation  which 
were  induced  by  the  change. 

Two  tidal-stations  and  one  hundred  and  ninety-seven  current-stations  were  occupied  by  the 
party  of  -Mr.  Mitchell.  The  schooners  Caswell  and  Bowditch  were  used  in  this  service  from  the 
beginning  of  August  until  the  middle  of  October.  A  synopsis  of  the  statistics  of  work  is 


appended : 

Observations  on  currents  .  13, 501 

Angles  determined .  1,941 

Number  of  soundings . . .  4, 045 


Observations  made  late  in  1872  at  Gowaiius  Bay  were,  soon  after  their  completion,  discussed 
by  Assistant  Mitchell.  The  identification  of  that  bay  as  a  fiord  is  the  natural  result  of  the  dis¬ 
cussion.  His  demonstration  (Appendix  No.  10)  that  the  Middle  Ground  Shoal  occupies  the  exact 
position  due  to  it  under  the  law  of  dynamical  equilibrium,  and  which,  though  deduced  from  theory, 
is  fully  confirmed  as  a  fact  by  observation,  is  of  special  interest.  The  result  shows  that  great 
harm  may  inure  to  commercial  interests  from  such  variations  in  shore-liueas  tend  directly  to  change 
the  conditions  of  this  dynamical  equilibrium. 

The  detailed  hydrography  done  this  season,  under  the  direction  of  Assistant  Mitchell,  is  thus 
described  in  the  report  of  Assistant  F.  F.  Nes,  who  prosecuted  soundings  with  a  party  in  the 
steamer  Arago :  After  establishing  a  tide-gauge  at  Sandy  Hook,  erecting  and  determining  the 
positions  of  signals,  and  setting  range-stakes,  lines  of  soundings  were  run  to  develop  the  apron¬ 
ing  around  Sandy  Hook  from  Government  wharf  to  the  Hook  Beacon,  and  also  about  a  mile  down 
the  beach.^ 

^‘The  hydrography  of  New  York  lower  bay  was  then  commenced  and  was  prosecuted,  as  the 
weather  favored,  until  the  4th  of  September,  when  observations  were  taken  up  and  continued  until 
the  19th,  on  the  currents  of  East  River,  in  conjunction  with  parties  in  the  schooners  Caswell  and 
BowdiichP 

In  the  early  part  of  October,  Assistant  Nes  made  repeated  attempts  to  resume  soundings  in 
the  lower  bay,  but  bad  weather  interfered  and  finally  on  the  11  th  the  steamer  was  disabled  by  the 
giving  way  of  the  crown-sheet  of  her  boiler. 

In  the* East  River,  near  the  foot  of  Nineteenth  street,  on  the  New  York  side,  and  opposite  to 
Green  Point,  the  British  steamer  Eoishy  struck  on  a  point  of  rock  on  the  1st  of  August.  Search 
was  made  at  once,  under  the  direction  of  the  board  of  pilot  commissioners,  and  by  others,  but  the 
development  proved  tedious,  the  rock  being  small,  though  within  two  hundred  yards  of  the  water¬ 
line.  Weather  and  tide  favoring,  in  the  latter  part  of  September,  Assistant  Nes  went  to  the  place 
and  by  a  sweep  of  the  dredging-line  found  the  point  on  which  the  Easby  had  struck.  A  buoy,  fur- 
nished  by  Commodore  Trenchard  of  the  light-house  service,  was  placed  on  the  rock  by  the  party  of  the 
steamer  Arago.  Full  information  in  regard  to  the  danger,  and  a  sketch  showing  the  depth  of 
water  in  its  immediate  vicinity,  were  at  the  same  time  furnished  to  the  pilot  commissioners.  In 
East  River  Mr.  Nes  occupied  seven  stations  at  ebb  and  flood  for  determining  the  current.  Tides 
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were  observed  at  four  stations  between  Sandy  Hook  and  the  navy -yard.  The  soundings  as  made 
by  the  party  were  plotted  and  the  resulting  charts  were  forwarded  to  the  OflSce. 

Assistant  Nes  was  aided  in  this  section  by  Mr.  E.  B.  Pleasants,  and,  during  part  of  July,  by 
Mr.  W.  B.  French,  who,  on  being  assigned  to  another  hydrographic  party,  was  replaced  by  Mr.  W. 
T.  Blunt,  of  the  Boston  Institute  of  Technology. 

The  general  statistics  of  hydrographic  work  done  this  year  in  the  vicinity  of  New  York  are : 


Miles  run  in  sounding . .  280 

Angles  measured .  2, 937 

N umber  of  soundings .  .  10,  093 


During  the  preceding  winter  Assistant  Nes  conducted  a  hydrographic  survey  in  Pamlico 
Sound,  mention  of  which  will  be  made  under  the  head  of  Section  IV,  The  steamer  Ara^o  has  been 
repaired,  and  is  now  on  her  way  with  the  party  to  resume  work  in  that  section. 

In  connection  with  the  physical  survey  of  New  York  Harbor,  it  became  necessary  to  retrace 
the  water-front  of  Jersey  City  from  Castle  Point  downward,  so  as  to  include  the  extensive  struc¬ 
tures  of  the  New  Jersey  Central  Railroad  Company  at  Communipaw  and  the  docks  and  quays  at 
Hoboken.  A  thorough  resurvey  between  these  limits,  made  in  November,  by  Assistant  fl.  L. 
Whiting,  shows  extensive  and  important  changes  since  the  year  1869.  Within  the  last  four  years, 
part  of  the  western  side  of  the  harbor  has  been  occupied  by  some  of  the  largest  commercial  depots 
of  the  country. 

The  extension  of  wharves  along  the  water-front,  between  Communipaw  and  Castle  Point,  was 
intended  to  be  in  conformity  with  harbor-lines  established  on  the  New  Jersey  side  of  the  channel. 
Mr.  Whiting’s  recent  survey  does  not  show  that  any  special  encroachments  have  been  made  on  the 
channel  way,  although  the  outer  faces  of  the  piers  are  not  as  true  in  alignment  as  it  would  be  desir¬ 
able  or  advantageous  to  have  them.  In  round  numbers,  the  area  here  occupied  by  solid  filling 
since  1869  amounts  to  about  three  hundred  acres.  Thirty-four  wharves,  many  of  them  extensive 
structures,  have  been  built  within  four  years,  making  now  a  linear  frontage  of  about  five  miles. 

Subassistant  H.  M.  De  Wees  was  engaged  in  the  survey  near  Jersey  City,  under  the  direction 
of  Mr.  Whiting. 

Of  the  artificial  changes  developed  by  this  examination,  the  effects,  if  any,  upon  the  general 
conditions  under  which  the  harbor  exists,  or  local  effects  consequent  upon  the  changes,  will  be  the 
subject  of  discussion  hereafter. 

Survey  of  Raritan  River ^  N,  J, — This  work,  which  had  been  deferred,  for  reasons  stated  in  my 
preceding  report,  was  taken  up  by  Assistant  F.  H.  Gerdes  at  the  end  of  July,  and  was  completed 
on  the  20th  of  September.  The  survey  is  represented  by  two  plane-table  sheets,  one  of  which  shows 
the  Raritan  valley  and  river,  between  Sayersville  and  New  Brunswick ;  the  other  contains  details 
of  the  survey  of  the  South  River  and  English  Creek,  which  are  navigable  branches  of  the  Raritan. 
At  intervals,  while  the  field-work  was  in  progress,  the  channels  of  the  river  and  its  principal 
branches  were  sounded,  and  the  data  thus  gathered  was  plotted  on  a  hydrographic  sheet  to  which 
the  shore- line  had  been  transferred. 

Early  in  October,  Assistant  Gerdes  proceeded  to  the  Hackensack,  and  revised  the  survey  of 
that  river  between  the  railroad  bridges,  where  considerable  alterations  had  recently  been  made  in 
improvements.  The  soundings  generally  were  made  by  Subassistant  C.  P.  Dillaway,  who  con¬ 
ducted  also  the  plane-table  work  on  the  branches  of  the  Raritan,  under  the  supervision  of  Assist¬ 
ant  Gerdes.  Mr.  W.  S.  Bond  was  attached  to  the  party  as  aid.  Tides  were  observed  at  eight  sta¬ 
tions  while  soundings  were  in  progress.  Twenty-six  signals  were  erected  by  the  party  in  the  course 
of  the  season.  The  general  statistics  of  the  work  are  : 


Miles  of  shore-line  surveyed .  23 

Miles  of  roads . . .  .  28 

Area  of  topography  (square  miles) . .  10 

Signals  determined  in  position . 59 

Angles  measured .  726 

Number  of  soundings . . .  8, 367 
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The  party  engaged  in  this  service  was  discharged  on  the  6th  of  November.  Assistant  Gerdes 
then  took  up  the  computations  and  other  office-work  pertaining  to  the  operations  of  his  party. 
Subassistant  Dillaway,  who  was  employed  during  the  preceding  winter  in  Section  lY,  has  been 
assigned  to  service  in  Section  VI. 

Geodetic  connection. — In  March  last  Prof.  G.  M.  Cook,  in  behalf  of  the  State  geological  survey 
of  New  Jersey,  requested  that  latitude  and  longitude  might  be  determined  at  points  along  the 
boundary  established  in  1774  between  that  State  and  New  York,  so  as  to  facilitate  the  erection  of 
additional  monuments  to  mark  the  division-line.  The  geographical  position  of  the  eastern  end  of 
the  line,  on  the  west  bank  of  the  Hudsoij,  was  determined  by  Coast  Survey  observers  several  years 
ago,  but  the  western  terminus  on  Carpenter’s  Point,  at  the  confluence  of  the  Delaware  with  the 
Neversink  Eiver,  was,  until  the  present  season,  known  only  by  the  approximate  determination  of 
the  preceding  century,  when  the  boundary  was  traced. 

For  determining  the  longitude  of  Carpenter’s  Point,  Assistant  G.  \V.  Dean  made  the  usual 
arrangements.  At  his  request,  the  Western  Union  Telegraph  Company,  by  its  superintendent,  Gen. 
Thomas  T.  Eckert,  placed  one  of  its  lines  at  the  disposal  of  the  observers.  Prof.  Joseph  Wiulock, 
director  of  the  Cambridge  Observatory,  co-operated  by  exchanging  clock-signals  by  telegraph 
during  six*  nights  with  Mr.  Edwin  Smith,  who  was  stationed  at  Port  Jervis,  near  Carpenter’s  Point. 
The. clock  and  instrumental  corrections  at  that  station  were  ascertained  by  Mr.  Smith,  from  one 
hundred  and  fifty-three  observations  on  thirty-four  zenith  and  circumpolar  stars,  observed  on 
twelve  nights  with  the  46-iuch  transit,  C.  S.  No.  5. 

For  latitude  at  Port  Jervis,  seventy  observations  were  recorded,  using  seventeen  pairs  of  stars, 
on  seven  nights,  with  zenith  telescope  No.  2. 

Azimuth  was  determined  with  transit  No.  5,  by  one  hundred  and  five  observations  upon  Po¬ 
laris,  at  lower  culmination,  and  ninety-one  upon  32  Camelopardalis,  at  its  upper  culmination,  all 
being  referred  to  a  meridian-mark  about  a  mile  and  a  half  from  the  station.  The  bearing  of  the 
State  line  was  determined  by  careful  measurement  of  the  angle  between  its  direction  and  the 
meridian-mark. 

Much  favored  by  good  weather  at  this  station,  the  desired  series  of  observations  were  satisfac¬ 
torily  recorded  between  the  24th  of  May  and  the  23d  of  June.  In  these  are  included  careful  deter- 
miuations  of  the  magnetic  elements.  Mr.  Smith  observed  on  three  days  for  the  magnetic  declina¬ 
tion.  Two  needles  were  used  in  ascertaining  the  dip;  and  horizontal  magnetic  intensity  was 
determined,  as  usual,  by  recording  the  deflections  and  vibrations  of  a  suspended  magnet. 

Later  in  the  season,  the  party  of  Assistant  Dean  was  engaged  in  the  determination  of  geo¬ 
graphical  points  in  the  interior,  as  will  be  stated  more  in  detail  under  the  head  of  Section  VIII. 

Reconnaissance  for  triangulation^  Hudson  River  to  Lake  Champlain. — Reconnaissance  for  the 
connection  of  the  survey  of  Lake  Champlain  with  the  triangulation  of  the  Hudson  Eiver,  near 
Albany,  wa^  assigned  to  Assistant  S.  C.  McCorkle,  after  the  completion  of  service  which  will  be 
mentioned  under  the  head  of  Section  IX. 

The  line  from  Perrfs  Peak^  in  Massachusetts,  to  Yellow  Pine,  in  New  York,  determined  in 
length  by  Assistant  Blunt  in  1860,  was  adopted  as  a  base,  and  from  this  a  scheme  was  laid  out  by 
M.r.  McCorkle  to  connect  the  primary  triangulation  of  the  coast  with  the  Adirondack  and  Green 
Mountain  ranges,  and  from  the  height  and  isolated  character  of  the  peaks  to  be  found  in  these 
ranges  the  scheme  admits  of  extension  to  the  boundary-line,  or  even  to  the  Saint  Lawrence  Eiver, 
as  well  as  of  expansion  eastward  and  westward  to  provide  for  future  necessities.  The  length  of  the 
lines  will  vary  from  18  to  70  miles,  and  the  height  of  the  stations  above  tide  from  700  to  4,200  feet 
Points  for  an  inner  or  subordinate  series  of  triangles  were  also  selected,  by  means  of  which  a  con¬ 
nection  can  be  effected  with  the  triangulation  and  survey  of  Lake  Champlain.  The  scheme  extends 
over  the  valleys  of  the  Mohawk  and  Upper  Hudson,  and  includes  the  region  about  Lake  George 
and  Schroon  Lake. 

The  report  of  Assistant  McCorkle  describes  the  general  character  of  the  stations  or  summits 
selected,  whether  wooded  or  bare,  and  the  facilities  now  existing  for  reaching  them.  In  some  cases 
much  labor  will  be  required  to  clear  the  stations,  and  in  others  roads  must  be  partially  opened. 
The  people  of  the  country  traversed  in  the  reconnaissance  favored  the  operations  of  the  party,  and 
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the  citizens  of  Eutland  promised  to  open  a  road  to  Killington  Peak,  the  highest  station  of  the 
series,  when  a  party  might  be  ready  to  occupy  it. 

Assistant  McCorkle  closed  observations  in  this  section  at  the  end  of  October,  and  is  now 
engaged  in  reconnaissance  for  triangulation  in  Section  VII. 

Topography  of  Lake  Champlain. — Progress  has  been  made  in  the  detailed  survey  of  the  shores 
of  Lake  Champlain,  by  a  party  working  with  two  plane-tables  under  the  direction  of  Assistant  H. 
G.  Ogden.  The  details  mapped  between  the  middle  of  July  and  the  middle  of  October,  are  on  four 
sheets,  which  give  all  the  topographical  features  within  a  mile  of  the  water-line  on  the  west  side  of 
the  lake  from  Bluff  Point  southward  to  Jones’s  Point,  and  including  Port  Kent,  Port  Douglass, 
Valcour  Island,  and  Willsboro’  Point.  On  the  east  side  of  the  lake,  below  Burlington,  this  survey 
includes  the  details  on  the  eastern  shore  of  Shelburn  Bay.  The  mouth  and  part  of  the  course  of 
Au  Sable  Eiver  are  represented  on  one  of  the  plane-table  sheets,  and  on  all  the  contour  of  surface  is 
indicated  in  the  usual  way  by  curves.  The  general  statistics  are: 


jMiles  of  shore  line  traced . 45 

Miles  of  roads .  69 

Miles  of  streams . 19 

Area  of  topography  (square  miles) . 34 


Earlier  in  the  season  this  party  was  engaged  in  a  survey  which  will  be  mentioned  in  detail 
under  the  head  of  Section  VI.  Assistant  Ogden  has  resumed  field-work  there,  and  Subassistant 
Andrew  Braid,  who  aided  him  in  work  on  the  shores  of  Lake  Champlain,  has  commenced  h^^dro- 
graphic  service  with  a  party  in  Tampa  Bay,  Florida. 

Hydrography  of  Lake  Champlain. — Assistant  Charles  Junkcn  reached  Alburg,  Vt.,  on  the  12th 
of  July,  aud,  favored  by  the  season,  prosecuted  soundings  in  the  northeast  arm  of  Lake  Champlain 
until  the  24th  of  September,  when  the  hydrography  was  completed  as  far  as  the  United  States 
boundary-line.  The  part  sounded  includes  McQuam  Bay  aud  A1  burg  Passage  from  the  north  end 
of  Butler’s  Island,  and  also  the  lower  qnd  of  Missisquoi  Bay.  Below  Butler’s  Island  the  waters  of 
the  lake  had  been  sounded  in  previous  seasons  as  far  to  the  southward  as  the  Four  Brothers.  At 
that  limit  the  work  was  resumed  this  season  by  Subassistant  L.  B.  Wright,  who  extended  the 
liydrography  to  the  vicinity  of  Crown  Point,  essentially  completing  the  lake  hydrography.  The 
narrow  channel  south  of  Crown  Point  will  be  developed  in  another  se.ason. 

During  the  temporary  absence  of  Assistant  Junken,for  service  in  another  part  of  the  section, 
the  operations  of  his  party  were  conducted  by  the  aid,  Mr.  F.  W.  Eiug.  Subassistant  Wright 
used  the  steamer  Fathomer,  aud  was  aided  by  Messrs.  E.  H.  Wyville  and  W.  B.  French.  The  pre¬ 
vious  occupation  of  Mr.  Wright  will  be  mentioned  under  the  head  of  Section  IX,  in  which  quarter 
he  is  now  preparing  to  resume  work  for  the  coming  winter  and  spring.  A  synopsis  olstatistics 
returned  by  the  two  sounding-parties  on  Lake  Champlain,  shows  : 


Miles  run  in  sounding .  1, 256 

Angles  measured .  ...  10, 466 

Number  of  soundings .  52, 517 


After  completing  the  records  pertaining  to  the  hydrography  of  Lake  Champlain,  Mr.  Junkeu 
entered  upon  duty  as  draughtsman,  at  the  Office. 

Magnetic  Observations. — The  stations  at  Burlington  and  Eutland,  in  Vermont,  aud  at  Sandy 
Hook  and  in  Central  Park,  in  New  York,  where  magnetic  observations  had  previously  been  made, 
were  re-occupied  in  October  aud  November  last,  by  Dr.  T.  C.  Hilgard,  acting  under  the  immediate 
direction  of  Assistant  J.  E.  Hilgard.  Magnetic  declination,  dip,  and  intensity,  were  determined  at 
each  station  by  observations  made  on  three  or  more  days.  Observations  for  azimuth  by  the  sun 
were  also  made.  The  results  are  given  in  Appendix  No.  16. 

Tidal  observations. — The  self-registering  series  at  Governor’s  Island,  in  New  York  Harbor,  has 
been  continued  as  usual  by  Mr.  E.  T.  Bassett,  an  experienced  observer.  He  also  makes,  as  here¬ 
tofore,  occasional  day  observations,  for  comparison,  with  a  box-gauge  at  Hamilton  Avenue  ferry, 
Brooklyn.  The  observations  at  New  York,  as  stated  in  previous  reports,  are  the  bases  for  surveys 
around  and  near  the  harbor,  relating  to  docks,  bridges,  tunnels,  dikes,  and  other  structures,  and  it 
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is,  therefore,  desirable  that  all  prospective  requirements  for  such  important  uses  should  be  fully 
met. 

Another  permanent  station,  at  or  near  Sandy  Hook,  would  be  advantageous  for  perfecting  the 
tidal  survey  of  the  waters  connected  with  New  York  Harbor,  and  the  establishment  of  a  self  regis 
tering  gauge  for  that  purpose  is  under  consideration. 

Survey  of  Fire-Island  Inlet  and  Great  Sonth  Bay^  Long  Island j  Neic  Yoric. — For  developing 
the  marked  changes  which  have  been  caused  in  this  quarter  by  the  action  of  the  sea.  Assistant 
Charles  Hosmer  was  detailed  with  a  party,  in  June,  to  trace  the  shore  lines,  and  in  general  to 
determine  the  alterations  in  contour  and  depth  at  Fire-Island  Inlet  and  in  Great  South  Bay.  Field 
operations  were  commenced  early  in  July.  The  triangulation  needful  for  the  shore  line  survey 
reste  upon  two  stations  of  the  survey  made  some  years  ago,  and  points  determined  by  Mr.  Hosmer 
and  his  aid,  Mr.  E.  B.  Palfrey,  suffice  for  including  about  fifteen  miles  east  and  west  of  Great  South 
Bay.  Its  north  shore  and  indentations  were  surveyed  from  Conklin  Point  to  a  station  about  eleven 
miles  eastward.  The  topography  includes,  also,  seven  miles  of  the  western  part  of  Fire  Island^ 
both  sides  of  Fire-Island  Inlet,  and  the  islands  in  its  vicinity.  The  inlet  was  sounded,  and  the  body 
of  the  bay  adjacent  from  Nicoll’s  Point  westward  to  Conklin  Point.  This  survey  rests  upon  thirty- 
seven  points,  which  were  determined  by  occupying  seventeen  stations  with  the  theodolite.  The 
plane-table  and  hydrographic  statistics  are :  • 


Miles  of  shore-line,  including  creeks . . .  05 

Miles  of  roads .  40 

Area  of  topography  (square  miles) .  154 

Miles  run  in  sounding .  234 

Angles  measured .  1, 4G5 

Casts  of  the  lead . . .  38, 322 


Assistant  Hosmer  discharged  his  party  in  this  section  at  the  end  of  October,  and  then  resumed 
duty  in  Section  V,  where  he  had  been  engaged  in  the  preceding  winter,  as  will  be  mentioned  in 
detail  hereafter. 

Station  marks. — The  periodic  inspection  of  station-marks  of  the  coast  triangulation  at  impor¬ 
tant  localities,  with  a  view  to  their  preservation  for  future  uses,  has  been  continued  by  Assistant 
John  Farley.  , 

In  the  course  of  the  summer,  the  stations  Bloomfield^  in  New  Jersey;  Terry  and  Montauk^  on 
Long  Island,  and  those  on  Shelter  Island  and  Gardiner^s  Island,  were  identified,  and  new  marks,  meas¬ 
urements,  and  descriptions  were  made  for  their  further  security.  The  stations  at  Sorton’^s  Point, 
Mattituck,  and  Friafs  Head,  on  the  south  shore  of  the  sound,  having  been  located  on  the  summits 
of  sand-hills,  in  order  to  obtain  the  elevation  needful  for  observing  across  the  sound  with  the 
theodolite,  are  lost,  except  for  ordinary  local  surveys.  The  sand-dunes  have  moved  on  gradually 
to  the  west  and  south,  in  the  direction  of  the  prevailing  high  winds,  and  the  points  which  Were 
occupied  by  the  theodolite  now  correspond  in  place  with  the  foot  of  the  hills  or  dunes,  but  no 
marks  are  left  to  show  the  exact  positions  of  the  stations. 

During  the  last  thirty -five  years,  the  sand-dunes  on  Long  Island  have  moved  at  the  rate  of 
between  one  and  two  feet  per  annum.  Of  the  station  at  Friar'^s  Head,  Mr.  Farley  reports  that 
“  the  crest  of  the  hill  for  the  space  of  several  acres  has  been  blown  away  by  winds  to  the  depth  of 
30  or  40  feet,  leaving  an  immense  chasm,  and  destroying,  consequently,  ever^^  trace  of  the  original 
aspect  of  the  place.” 

Triangulation  near  Barnegat  Light  home,  X.  J. — The  object  of  this  work  has  been  stated  in 
previous  reports.  Being  nearly  in  the  meridian  of  Hudson  Eiver,  which  is  traversed  by  a  careful 
triangulation  as  far  north  as  Troy,  and  not  far  from  the  chain  of  primary  triangles  which  passes 
through  the  valley  of  the  Delaware,  Barnegat  has  been  brought  into  geodetic  connection  with  the 
latter,  so  as  to  furnish  data  for  determining  the  exact  length  of  a  considerable  arc  of  the  meridian. 
Subassistant  F.  W.  Perkins  took  the  field  early  in  July,  and  in  the  course  of  the  season  occupied 
five  stations.  At  these,  by  the  measurement  of  horizontal  angles,  the  detailed  survey  of  the  coast 
of  New  Jersey  was  finally  connected  with  the  main  triangulation,  which  of  necessity  in  this  section 
passes  southward  at  some  distance  from  the  sea. 
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Mr.  J.  F.  Pratt  served  efficiently  as  aid  in  this  party  until  the  1st  of  September,  but,  being 
then  taken  seriously  ill,  he  was  replaced  by  Mr.  F.  W.  Ring. 

The  length  of  the  triangle  sides  determined  by  the  party  varies  from  ten  to  twenty  miles. 
Eight  points  were  determined  by  angular  measurements,  of  which  the  aggregate  in  the  records  is 
upward  of  two  thousand.  Siibassistant  Perkins  had  been  previously  engaged  in  work  of  which 
mention  will  be  made  under  the  head  of  Section  YII.  He  is  now  on  the  way  to  resume  duty  on 
the  Gulf  coast. 

Topography  heUcem  Barnegat  LighUHouse  atid  Manahawlcenj  N.  J. — Early  in  July,  Assistant  C. 
M.  Bache  resumed  field‘Service  in  this  section,  having  been  at  the  outset  of  the  year  engaged  in 
duty  which  will  be  mentioned  under  the  head  of  Section  lY. 

After  tracing  the  coast  line  to  a  point  about  eleven  miles  below  Barnegat  Light,  Assistant 
Bache  mapped  the  interior  shore-line,  the  opposite  side  of  the  bay  and  inland,  the  details  generally 
as  far  as  the  road  which  runs  parallel  with  the  coast  between  Barnegat  and  Manahawken.  This 
service  occupied  the  main  party  until  the  25th  of  October.  A  detached  party  meanwhile  was 
engaged  on  the  shores  of  Mullica  River  with  a  plane-table  in  charge  of  Subassistant  H.  M.  De 
Wees.  The  survey  of  that  stream  was  resumed  at  the  mouth  of  Bass  River,  to  which  the  former 
plane-table  work  was  carried  by  Assistant  Bache,  and  was  extended  upward  to  Green  Bank.  Mr. 
De  Wees  included  also  the  vicinity  of  Port  Republic,  and  all  the  ground  adjacent  to  the  navigable 
part  of  Mullica  River,  which,  within  the  limits  of  his  survey,  has  a  depth  of  about  seven  feet. 

Subassistant  H.  W.  Bache  was  attached  to  the  party,  and  worked  between  Manahawken  and 
Barnegat.  The  statistics  of  this  season  in  the  section  are : 


Miles  of  shore  line  surveyed . . .  210 

Miles  of  roads . . .  102 

Area  of  topography  (square  miles) .  70 J 


This  party  was  employed  during  the  preceding  winter  in  duty  which  will  be  described  under 
the  head  of  Section  lY.  Assistant  Bache  is  now  preparing  to  take  the  field  for  service  in  Section 
III. 

Hydrography  of  Little  Egg  Harbor^  N.  J. — The  development  of  Little  Egg  Harbor  by  sound¬ 
ings  was  resumed  in  the  middle  of  July,  by  a  party  under  the  charge  of  Subassistant  W.  J. 
Yinal,  with  the  schooner  Bailey.  At  all  favorable  intervals  of  weather  work  was  steadily  prose 
cuted  until  the  5th  of  November,  at  which  date  the  detailed  hydrograrphy  had  been  extended  north 
ward  and  eastward  from  Little  Egg  Harbor  entrance  to  within  a  few  miles  of  Barnegat.  Further 
progress  in  that  direction  being  impracticable,  by  reason  of  the  severity  of  the  weather,  the  work 
was  discontinued  for  the  season,  it  being  evident  that  the  outstanding  hydrography  could  be  more 
readily  completed  by  passing  the  vessel  through  Barnegat  Inlet  in  a  future  season.  The  work  done 
by  the  party  is  continuous  with  that  reported  last  year.  A  summary  of  the  additional  hydrography 
is  appended : 


Miles  ran  in  sounding .  510 

Angles  measured . .  3,537 

Casts  of  the  lead . . .  .  67,270 


!Mr.  J.  J.  Evans  served  as  aid  in  this  party,  and  Mr.  G.  A.  Morrison  was  detailed  from  the 
Office  for  temporary  duty  while  the  soundings  were  in  progress.  Thirty-six  signals  were  erected  by 
the  party,  and  a  large  number  of  objects  were  determined  in  position,  to  insure  accuracy  in  plotting 
the  soundings. 

The  previous  service  of  this  party  will  be  mentioned  under  the  head  of  Section  Y,  to  which 
Subassistaut  Yinal  is  about  to  return  for  hydrographic  duty,  which  will  occupy  his  party  during 
the  present  winter  and  ensuing  spring. 

Hydrography  at  New  Castle^  Del. — By  means  of  large  ice-breaking  steamers,  maintained  by  the 
General  Government,  the  harbor  of  New  Castle  has  in  former  years  afforded  refuge  to  vessels 
that  would  otherwise  have  been  cut  through  in  the  waters  of  the  Delaware  by  floating  ice.  Of  late 
years,  however,  the  shoaling  of  the  harbor  has  made  the  use  of  the  full  complement  of  ice-breakers 
impracticable.  The  depth  of  fifteen  feet  between  the  wharves  at  Harmony  street  and  Delaware 
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street  in  the  year  1828,  was  represented  by  only  six  feet  in  1841,  and  the  same  place  is  now  bare  at 
low  water. 

Late  in  May,  when  the  town  authorities  had  under  consideration  the  extension  of  quays  into 
deeper  water,  the  aid  of  the  Coast  Survey  was  requested,  for  determining  such  limit  and  direction  in 
wharf-lines  as  might  best  preserve  the  depth  required  by  shipping  at  New  Castle. 

Assistant  Charles  Junken,  under  my  direction,  in  June,  traced  the  shore  line  of  the  Delaware 
River,  adjacent  to  the  town,  and  made  upwards  of  three  thousand  soundings.  These  were  plotted 
at  once,  and  a  copy  of  the  resulting  chart  was  furnished  to  the  authorities. 

In  August,  Assistant  Henry  Mitchell,  accompanied  by  Mr.  Junken,  visited  New  Castle  and  made 
careful  observation  with  reference  to  the  proper  limit  in  wharfage.  The  results,  in  the  form  of  a 
chart  showing  the  desired  wharf-line,  and  a  report  descriptive  of  the  conditions  held  in  view  in  its 
selection,'  were  transmitted,  early  in  September,  to  John  H.  Rodney,  esq.,  chairman  of  the  town 
commissioners. 

Through  the  courtesy  of  Colonel  Kurtz,  of  the  United  States  Engineers,  who  had  charge  of 
Government  works  in  the  Delaware,  Messrs.  Mitchell  and  Junken  were  furnished  with  manuscript 
charts  showing  the  condition  of  New  tJastle  Harbor  in  the  year  1805,  in  1827,  in  1837,  and  in  1852. 
These,  with  the  two  Coast  Survey  charts  of  the  harbor,  gave  a  good  physical  history  of  the  place 
for  a  period  of  nearly  seventy  years. 

The  first  piers,  built  in  1805,  now  lie  within  the  occupied  frontage  of  the  town.  The  extension 
in  1827,  of  Elbow  pier  and  Junction  pier  outward  from  the  wharf-front  proving  injurious,  parts 
of  them  were  removed  by  the  Government  officers  in  1835,  since  which  time,  although  the  water  again 
deepened,  the  original  depth  has  not  been  regained.  Piers  subsequently  built  on  the  plan  intro¬ 
duced  by  Major  Delafield,  in  1837,  and  intended  to  secure  protection  without  creating  any  shoals, 
will,  when  the  system  is  complete,  give  a  harbor  of  refuge,  with  ample  depth  for  shipping,  at  New 
Castle.  In  recent  years,  however,  the  decrease  in  depth  of  water  was  plainly  due  to  the  erection  of 
a  coal-wharf  090  feet  long,  which  projects  far  out  into  the  stream.  The  structure,  by  throwing  the 
water  front  and  part  of  the  harbor  into  the  dead  angle  of  waves  and  currents,  moved  the  low- water 
line,  at  an  average,  fifty  feet  further  from  the  town,  and  at  one  place,  as  much  as  two  hundred  and 
fifty  feet,  'at  the  same  time  decreasing  the  depth  at  many  points  by  five  feet ;  and  at  some  the  con¬ 
sequent  decrease  iu  depth  was  found  to  be  as  much  as  eight  feet.  The  eftect  of  the  coal-wharf  was 
to  disturb  the  equilibrium  of  the  ebb  and  flood  currents  which  traversed  the  marginal  flats  of  this 
part  of  the  Delaware  River,  but  the  wharf  served  also  to  catch  all  mud  which  the  natural  interchange 
of  currents  set^iu  motion. 

Careful  examination  proved,  however,  that  the  wharf  might  have  extended  400  feet  from  the 
shore,  without  producing  the  injury  which  was  caused  by  making  it  690  feet  long;  and  that  the  re¬ 
moval  now  of  290  feet  from  the  outer  end  of  the  wharf  would  not,  all  of  it,  be  of  equal  value  iu  the 
restoration  of  the  former  good  depth  of  water.  A  quay -line  was  therefore  recommended  restricting 
the  extension  of  ordinary  wharves,  and  suggesting  the  removal  of  160  feet  of  the  outer  extremity  of 
the  coal-wharf. 

Shoreline  survey  o/  Schuylkill  River  j  Pennsylvania.— After  closing  work  for  the  season  on  the  shores 
of  Lake  Champlain,  and  before  proceeding  to  Section  YI,  where  his  party  is  now  engaged.  Assistant 
H.  G.  Ogden  traced  the  shore-lines  of  the  Schuylkill  River  from  its  mouth,  at  League  Island,  and 
upward  as  far  as  Fairmount,  at  Philadelphia.  Mr.  R.  B.  Palfrey  aided  in  this  survey.  The  stretch 
of  river  is  represented  on  two  sheets,  which  show  an  aggregate  of  nearly  nine  miles  of  wharf-line 
in  a  total  shore-line  of  about  thirty-one  miles.  In  general  the  levee-lines  were  taken  as  the  water- 
limits,  Mr.  Ogden  observing  that  the  grass  at  high  tide  was  in  water,  at  some  places,  several  feet 
deep. 

This  work  was  closed  on  the  27th  of  November.  After  sending  the  results  to  the  Office,  Assist¬ 
ant  Ogden  proceeded  to  Section  VI.  Mr.  Palfrey,  at  the  same  time,  joined  a  field  party  in  Section 
lY. 

H.  Ex.  133 - 4 
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SECTION  III. 

ATLANTIC  COAST  AND  BAYS  OF  MARYLAND  AND  VIRGINIA,  INCLUDING  SEA  PORTS  AND  RIVERS. 

(Sketch  No.  6.) 

Triangulathny  Hampton  BoadSj  and  vicinity Firptnia.— The  position  of  the  light-house  on  Thimble 
Shoals,  inside  of  Chesapeake  ep trance,  and  of  others  built  on  the  Elizabeth  River  subsequent  to 
the  original  survey  of  the  approaches  to  Norfolk,  toot  having  been  determined,  Assistant  J.  W. 
Donn  V  as  directed  to  connect  the  light  houses  on  Thimble  Shoal,  Craney  Island,  Lambert  Point, 
and  that  at  the  naval  hospital  with  the  triangulation  executed  in  previous  years.  This  duty  was 
in  progress  at  the  date  of  my  last  annual  report.  The  work  consisted  in  measuring  a  number  of 
preliminary  triangles  starting  from  bases  supplied  by  the  old  triangulation. 


Stations  occupied  . . . .  10 

Angles  measured  ....  . . . .  320 


In  the  report  of  Assistant  Donn  it  is  mentioned  that  the  points  determined,  in  addition  to  the 
light-houses,  were  in  such  positions  as  to  be  of  service  to  the  hydrographic  party  of  Acting  Master 
Platt,  U.  S.  N.,  who  was  then  engaged  in  sounding  the  watqrs  of  Elizabeth  River. 

Shore-line  survey  of  Elizabeth  River y  Virginia.^After  determining  points  in  the  vicinity  with  the 
theodolite,  Assistant  Donn  made  a  shore-line  survey  of  the  Elizabeth  River  and  its  principal 
branches.  With  a  separate  planedable  party,  the  aid,  Mr.  F.  C.  Donn,  mapped  the  eastern  branch 
and  Tanner’s  Creek,  while  work  was  in  progress  by  the  main  party  on  the  southern  and  western 
tributaries.  Assistant  Donn  traced  anew  the  entire  water  front  of  the  cities  of  Norfolk  and  Ports¬ 
mouth,  and  as  the  shore-line  survey  advanced,  furnished  points  for  the  hydrography.  The  shore¬ 
line  survey  was  completed  by  the  20th  of  February,  when  the  party  took  up  work  on  the  James 
River.  This  winter  a  party  w  ill  be  detailed  to  fill  in  the  topographical  details  for  the  chart  of 
Elizabeth  River.  Assistant  Donn  and  his  aid  traced  138  miles  of  shore-line  and  mapped  six 
square  miles  of  area. 

Hydrography  of  Elizabeth  River y  Virginia. — For  this  work  Acting  Master  Robert  Platt,  U.  S.  N., 
Assistant  Coast  Survey,  with  his  party  in  the  steamer  Bibby  put  up  signals  in  September,  1872, 
and  determined  positions  sufficient  for  the  adjustment  of  soundings  made  in  the  following  month. 
Subsequently  other  points  and  the  entire  shore-line  were  supplied  by  Assistant  Donn,  as  already 
stated.  Of  two  hydrographic  sheets  projected  by  Acting  Master  Piatt  to  join  at  the  naval  hos¬ 
pital,  one  on  a  large  scale  represents  Norfolk  Harbor,  including  the  navy-yard.  The  other  sheet 
takes  in  the  channel  between  the  naval  hospital  and  Sewall’s  Point.  Additional  sheets,  filled  in 
the  course  of  the  spring  and  summer,  represent  the  branches  and  tributaries  of  Elizabeth  River. 
The  chart  of  soundings  wi  th  accurate  shore  line  is  now  complete,  leaving  the  topographical  details 
adjacent  to  the  water-line  to  be  mapped  by  a  party  which  is  now  on  the  way  for  that  service, 

Mr.  J.  B.  Ada  mson  served  as  aid  in  the  hydrographic  party. 

As  stated  in  my  report  of  last  year  this  service  was  assigned  to  Acting  Master  Platt  because 
the  steamer  Bibb  was  no  longer  available  for  duty  in  off-shore  soundings.  That  officer  has  trans¬ 
ferred  his  party  to  the  steamer  A,  D.  Rac/i€,*and  will  be  engaged  during  the  present  winter  in  de- 
veloping  the  hydrography  of  the  Gulf  coast  in  Section  VI. 

The  statistics  of  work  in  the  hydrography  of  Elizabeth  River  are : 


Miles  run  in  sounding .  G38 

Angles  measured . . . .  5, 7G9 

Number  of  soundings .  51, 101 


Topography  and  hydrography  of  James  River y  Virginia, — In  March,  Assistant  Donn  resumed  the 
detailed  survey  of  the  James  River,  with  a  party  in  the  schooner  Scoresby,  Field-work  was  joined 
at  Warwick  River,  (Sketch  No.  G,)  to  which  point  the  survey  had  been  advanced  in  the  previous 
year.  After  completing  the  plane-table  and  hydrographic  details  about  Warwick  River,  the  work 
has  continued  through  BurwelPsBay  and  up  to  Jamestown  Island.  All  the  tidal  estuaries  of  the 
main  river  are  included  in  this  survey,  as  well  as  the  usual  margin  of  topography  and  careful 
soundings.  In  two  seasons,  the  last  closing  at  the  end  of  May,  Assistant  Donn  has  advanced  the 
final  survey  of  the  James  River  a  distance  of  thirty-five  miles  above  Newport  News. 
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The  following  statistics  pertain  to  the  operations  of  the  present  season : 

Miles  of  shore-line  surveyed .  110 

Miles  of  roads .  119 

Miles  of  streams,  not  tidal .  65 

Area  of  topography  (square  miles) .  60 

Miles  run  in  sounding .  474 

Angles  measured . .  3, 250 

Number  of  soundings . 23,143 


Mr.  Donn  noticed  that  in  consequence  of  some  changes,  probably  unusual  in  the  condition  of 
James  River  during  winter,  all  the  buoys  from  point  of  Shoal  light  house  to  Swan  Point  had  been 
forced  out  of  their  positions. 

,  During  the  summer  this  party  was  engaged  in  Section  I,  and  is  now  about  to  resume  field¬ 
work  at  Jamestown  Island.  Mr.  F.  C.  Donq  served  as  aid  acceptably  throughout  the  year. 

Tidal  ohaervations.^At  Portress  Monroe,  the  self-registering  gauge,  which  had  been  removed 
from  its  old  position,  on  account  of  the  destruction  of  the  wharf,  and  placed  in  a  new  building  of 
the  Quartermaster’s  Department,  in  accordance  with  GeneralBarry’s  orders,  worked  badly  on  account 
of  the  frequent  stoppages  of  its  pendulum-clock  by  the  jars  of  steamers  in  striking  the  wharf.  It 
was  therefore  deemed  best  to  substitute  a  gauge  of  the  new  form,  furnished  with  duplicate  cylinder, 
reading  apparatus,  &c.,  and  having  a  clock  with  a  balance  instead  of  pendulum.  This  has  been 
working  only  a  short  time,  but  seems  to  promise  well  for  preserving  the  series  of  observations  at 
this  important  station. 

Atlantic  CoOrSt  Pilot — The  work  of  compiling  sailing-directions  for  the  Atlantic  coast,  and  their 
verification,  was  continued  during  the  season  by  Assistafit  J.  S.  Bradford.  In  the  schooner  Pali- 
nurus  he  proceeded,  in  November,  1872,  to  examine  Chesapeake  Bay  and  its  tributary  rivers.  The 
unusual  severity  of  the  winter  very  much  retarded  the  progress  of  the  work,  the  vessel  being  at 
one  time  held  fast  by  ice  in  the  harbor  of  Norfolk.  Good  progress  was,  however,  made,  and  final 
sailing-directions  have  been  prepared  for  the  bay  itself,  and  for  entering  the  Elizabeth,  Nansemond, 
James,  York,  Piankatank,  Rappahannock,  Potomac,  West,  South,  Severn,  and  Magothy  Rivers,  on 
the  west  side  of  the  bay.  On  the  east  side  of  the  bay,  the  examinations  include  Tangier  and  Poco- 
moke  Sounds,  and  the  Annemessex,  Manokin,  Wicomico,  Nanticoke,  Little  Choptank,  Sassafras, 
and  Elk  Rivers.  Sailing-directions  for  all  the  channels  of  the  Patapsco  up  to  Baltimore  were  also 
prepared. 

In  addition  to  this  work,  Mr.  Bradford  made  complete  surveys  of  Cherry-stone  Inlet,  and  Old 
Plantation  Creek,  connecting  the  survey  of  these  streams  with  that  of  the  adjacent  shores  of  the 
bay,  and  developing  important  changes  in  tl\e  channels,  caused  by  the  washing  away  of  the  Chesa¬ 
peake  shores  in  that  vicinity.  Work  was  closed  for  the  season  about  the  middle  of  June.  On  the 
3d  of  July  the  Palinurus  left  Baltimore  for  service  on  the  cojist  of  Maine,  mention  of  which  has 
been  made  under  the  head  of  Section  I. 

Magnetic  observations, — The  series  of  observations  made  yearly,  since  1866,  for  determining  the 
magnetic  declination,  dip,  and  horizontal  intensity  at  the  station  on  Capitol  Hill,  was  repeated  in 
June  of  the  present  year  by  Assistant  Charles  A.  Schott,  chief  of  the  computing  division  in  the 
Coast  Survey  OflSce.  Some  years  having  elapsed  since  local  observations  were  discussed,  Mr.  Schott 
renewed  investigation  with  a  view  of  developing  the  secular  changes  by  including  data  not  attain¬ 
able  until  now,  and  even  now  not  as  far  advanced  in  the  series  as  could  be  desired.  The  results 
show  that  the  magnetic  declination  in  the  District  of  Columbia  will  probably  continue  to  increase 
for  some  years.  Local  disturbances  there  are  known  to  be  considerable. 

Reconnaissance  for  triangulation  in  Maryland^  West  Virginia^  and  Pennsylvania, — In  pursuance 
of  instructions,  Assistant  A.T.Mosman,  after  completing  the  astronomical  work  assigned  to  him  in 
Section  IV,  proceeded  to  Winchester,  Va.,  and  resumed  reconnaissance  for  the  geodetic  connection 
where  it  was  suspended  in  November,  1872.  He  was  employed  on  this  duty  during  June  and  July, 
and  from  September  3  to  November  8.  The  month  of  August  was  passed  in  Section  YII  in  assist¬ 
ing  ill  the  rcmeasuremeiit  of  the  Atlanta  Base,  under  the  charge  of  Assistant  C.  O.  Bou telle. 

The  reconnaissance  extended  over  the  country  lying  between  Cumberland,  Oakland,  and 
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Cheat  River  on  the  south,  and  Bedford  and  Hillsborough,  Pa.,  to  the  north.  Toward  the  close  of  the 
season  a  partial  reconnaissance  was  made  to  the  ridges,  and  facilities  for  carrying  on  the  work  from 
Hillsborough  to  the  Ohio  River.  The  scheme  so  far  laid  out  extends  from  Harper’s  Ferry  to  the  vicinity 
of  WaynesboroughjPa.,  and  consists  mainly  of  quadrilaterals,  the  lines  varying  in  length  from  fifteen 
to  sixty-five  miles.  It  was  intended  that  the  scheme  should  follow  the  thirty-ninth  parallel,  but, 
although  the  mountain-ranges  on  that  line  are  somewhat  the  highest,  the  examination  of  the  pre¬ 
vious  season  showed  that  the  restriction  was  impracticable.  In  consequence  the  scheme  was  laid  out 
between  the  thirty-ninth  and  fortieth  parallels,  and  has  been  continued  to  the  westward  within  those 
limits.  Assistant  Mosman  spent  June  and  July  in  a  thorough  examination  of  the  mountains  between 
Cumberland,  Md.,  and  Bedford,  Pa.,  on  the  east,  and  of  those  between  Morgantown,  in  West  Virginia, 
and  Mount  Pleasant,  Pa.,  on  the  west.  This  region  is  unfavorable  for  long  lines  of  sight,  the  moun¬ 
tain-chains  being  only  four  or  five  miles  apart,  all,  moreover,  running  nearly  parallel  in  a  northeast 
and  southwest  direction,  with  no  prominent  peaks,  and  all  are  heavily  wooded  on  their  summits. 

On  the  return  of  Assistant  Mosman  from  Georgia,  the  country,  as  far  south  as  Oakland,  was 
examined  in  the  hope  of  finding  longer  lines'and  better-slfaped  triangles  by  bending  the  chain  more 
to  the  southward.  The  tract  around  Oakland,  and  westward  to  the  Cheat  River,  was  found  utterly 
impracticable  for  the  triangulation,  for  although  very  high,  Oakland  being  2,700  feet  above  the 
sea,  it  is  a  glade  country  filled  with  mountains  of  moderate  elevation,  and  all  heavily  wooded.  No 
prominent  peaks  there  afford  a  view,  in  any  direction,  of  more  than  ten  or  fifteen  miles. 

A  reconnaissance  was  also  made  of  the  Laurel  Mountains,  north  of  the  Cheat  River,  the  most 
westerly  range  of  the  Alleghanies,  but  with  no  success,  except  so  far  as  to  make  available  the  gap 
where  the  Youghiogeny  breaks  through  the  range,  for  connecting  Ragged  Mountain  with  the  hills 
in  the  valley  of  the  Monongahela. 

Between  the  western  line  of  the  scheme  reported  and  the  Ohio  River  the  country  is  one  vast 
plateau,  in  which  the  streams  have  cut  deep  channels,  so  that  the  range  of  hills  are  nearly  of  the 
same  height,  and  consequently  are  very  unfavorable  for  long  lines,  in  triangulation. 

Assistant  Mosman  found  the  work  very  laborious.  The  only  means  of  transportation  was  by 
wagon  and  horseback  over  a  region  which  had  few  roads  and  most  of  them  rough,  and  in  which 
many  of  the  summits  were  heavily  wooded,  so  that,  to  avoid  the  expense  of  cutting  lines  of  sight, 
the  view  and  the  approximate  angles  could  only  be  obtained  by  climbing  trees.  His  previous  oc¬ 
cupation  will  be  stated  under  the  head  of  Section  IV. 

SECTION  IV. 

ATLANTIC  COAST  AND  SOUNDS  OF  NORTH  CAROLINA,  INCLUDING  SEAPORTS  AND  RIVERS.  (Sketch 

No.  7.) 

Latitude  and  magnetic  elements. — At  the  end  of  March,  Assistant  A.  T.  Mosman  commenced  a 
series  of  observations  for  latitude,  at  a  station  near  the  north  end  of  Knott’s  Island,  Va.*  Owing 
to  the  prevalence  of  cloudy  weather,  the  series  desired  was  not  completed  until  the  21st  of  April, 
when  the  party  returned  to  Norfolk  and  was  transferred  to  the  mountain  region  for  reconnaissance, 
as  stated  under  the  head  of  Section  III. 

The  magnetic  elements  were  determined  at  Knott’s  Island  while  observations  for  latitude 
were  in  progress.  The  records  and  field  computations  pertaining  to  this  work  were  received  at  the 
office  early  in  May.  Ten  nights  were  employed  for  the  determination  of  latitude,  and  the  usual 
number  in  ascertaining  the  magnetic  declination,  dip,  and  intensity.  Similar  observations  were 
recorded  by  Mr.  Mosman  at  another  station  in  this  section,  as  will  be  stated  presentl^’^,  and  also  at 
a  station  in  Section  V. 

Triangulation^  Currituclc  Sounds  Virginia  and  North  Carolina. — In  view  of  the  importance  of  the 
connection  between  the  primary  triaugulation  of  the  Chesapeake  Bay  and  the  Bodies’  Island  Base, 
constituting  a  part  of  the  arc  of  the  meridian  from  Principio  to  Ocracoke  light-house,  it  was  deemed 
advisable  to  continue  the  scheme  of  verification  commenced  by  Assistant  Richard  D.  Cntts  in  1869 
and  described  in  my  report  for  that  year.  Accordingly,  instructions  were  issued  to  Assistant  R. 
E.  Halter  to  take  up  the  work  where  it  was  left  off  and  to  obtain  another  comparison  of  distance 
and  direction  farther  to  the  southward. 
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Assistant  Halter  reached  Norfolk  and  organized  his  party  early  in  January,  but  owing  to  ice 
and  bad  weather  did  not  get  into  camp  and  fairly  ready  for  work  until  the  latter  part  of  the  month. 
Starting  from  the  triangle  side,  Coffee  Point-Three  Sistet^Sj  shown  on  Sketch  No.  9,  the  triangula¬ 
tion  was  extended  down  the  sound,  by  a  series  of  quadrilaterals,  to  Thoroughfare  Station,  where 
second  junction  was  effected  with  the  old  work.  The  results  of  the  comparisons  were  entirely  satis¬ 
factory. 

The  progress  of  the  work  was  greatly  interfered  with,  throughout  February,  by  the  unusually 
cold  and  stormy  character  of  the  weather.  The  operation  was  completed  and  the  party  broken  up 
by  the  middle  of  July.  The  following  are  the  statistics  of  the  work : 


Signals  erected .  14 

Stations  occupied . 11 

Angular  measurements .  3,978 


Assistant  Halter  was  aided  in  the  field  by  Mr.  C.  L.  Gardner,  who  erected  nearly  all  the  signals 
and  duplicated  the  records. 

During  the  winter  and  ensuing  spring,  this  party  will  be  engaged  on  the  shores  of  Pamplico 
Sound. 

Hatteras  Shoals. — On  a  shoal  spot,  the  existence  of  which  was  generally  unknown  until  it  was 
developed  by  Acting  Master  Eobert  Platt,  Assistant  Coast  Survey,  in  his  thorough  survey  of  the 
dangers  to  navigation  in  passing  Cape  Hatteras,  the  steamship  General  Sedgmch  struck,  in  March 
last,  while  on  a  voyage  to  New  Orleans.  The  official  notice  of  the  accident  was  accompanied  with 
notes  of  the  estimated  position  of  the  vessel,  consistent  with  the  supposition  that  the  lump  in 
question  had  not  been  traversed  by  either  of  the  many  sounding  lines  run  by  the  party  of  Acting 
Master  Platt.  In  consequ  n  the  steamer  Endeavor  was  temporarily  assigned  to  his  command, 
and,  with  that  vessel,  in  May,  he  subjected  his  previous  soundings  to  the  severest  test  in  the  reported 
vicinity  of  the  shoal.  .An  observer  with  a  theodolite  was  sent  to  Cape  Hatteras  light-house,  and 
flags  were  placed  at  the  outer  slough  buoys,  both  of  which,  having  somewhat  shifted,  were  carefully 
determined  in  position.  The  Endeavor^  then  moving  into  the  supposed  position  of  the  shoal  lump 
on  which  the  General  Sedgwick  had  struck,  found  eleven  and  twelve  fathoms.  At  the  same  time  an 
observer,  stationed  by  Acting  Master  Platt  at  the  mast-head,  had  in  view  that  small  shoal  and  other 
spots  of  broken  ground  known  by  developments  in  the  previous  survey.  The  result  of  this  exami^ 
nation  is  gratifying,  as  it  fully  confirms  the  confidence  felt  in  accepting  as  final  the  chart  completed 
last  year  by  Acting  Master  Platt  to  show  the  dangers  in  the  vicinity  of  the  Hatteras  JShoals. 

Latitude. — Observations  for  determining  latitude  were  repeated  by  Assistant  Mosman  at  two 
stations  on  Portsmouth  Island,  N.  C.,  between  the  middle  of  February  and  the  middle  of  March, 
The  stations  are  distant  from  each  other  rather  more  than  half  a  mile,  and  both  are  connected  with 
the  base  line  of  the  triangulation  of  Pamplico  Sound.  Eight  nights  were  employed  by  the  party 
at  one  station  and  six  nights  at  the  other,  with  the  zenith  telescope  No.  2.  The  micrometer  value 
was  carefully  determined  in  the  usual  way. 

Mr.  Mosman  had  been  previously  engaged  in  astronomical  duty,  as  will  be  stated  under  the 
head  of  Section  V. 

Triangulation  of  Pamplico  Sounds  North  Carolina. — The  triangulation  of  Pamplico  Sound  has  been 
continued  without  intermission  since  the  date  of  my  last  annual  report.  In  pursuance  of  instruc¬ 
tions,  Assistant  G.  A.  Fairfield  organized  his  party  early  in  December,  1872,  and  remained  in  the  field 
during  the  summer  and  fall  months.  He  is  still  at  work,  and  will  prosecute  the  triaugulatiou 
during  the  coming  winter  and  spring.  This  course  was  deemed  advisable  in  order  to  avoid  loss  by 
using,  as  soon  as  possible  after  their  construction,  the  high  tripods  and  signals  erected  for  observing 
across  the  sound.  With  a  single  exception,  the  party  has  so  far  escaped  sickness. 

The  progress  of  the  work  was  considerably  delayed  by  the  difficulty  in  obtaining  lumber,  and 
the  coal  required  for  the  steamer  Hitchcock^  which  is  inV  service  for  the  transportation  and 
accommodation  of  the  party,  and  by  the  long  distances  which  it  was  necessary  to  run  for  coal  and 
provisions. 

Four  sets  of  primary  tripods  and  scaffolds  were  erected,  one  at  each  of  the  stations  of  Hog 
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Island,  Egg  Shoal,  Gulf  Island,  and  Long  Shoal  Point,  ranging  in  height  from  51  to  50  feet.  On 
each  of  these  tripods  high  poles  were  set  up  and  secured,  to  be  observed  upon  as  signals.  The  tin 
cone  on  the  top  of  the  pole  at  Long  Shoal  Point  was  111  feet  above  the  ground.  At  Hog  Island 
the  pole  was  a  hollow  tin  tube,  secured  by  three  sets  of  wire  guys.  This  stood  until  June  17,  when 
a  very  violent  squall  crushed  the  tube  and  the  pole  fell.  Iron  pipe  was  thereafter  substituted  for 
the  tin  tubes,  and  so  far  with  entire  success.  The  structures  at  the  stations  are  believed  to  be  now 
so  firmly  erected  as  to  be  able  to  withstand  the  most  violent  gales  to  which  the  sound  is  subject. 
It  will  be  readily  understood  that  on  the  character  and  permanency  of  the  high  tripods,  scaffolds 
and  signals  much  depends  in  the  triangulation  of  so  wide  an  expanse  of  water  as  Pamplico  Sound, 
the  shores  of  which  are  rarely  more  than  two  or  three  feet  above  high-water  mark.  Several  of  the 
triangle  sides  exceed  twenty  miles  in  length. 

The  observations  at  the  primary  stations.  Swan  Quarter^  Royal  Shoal j  and  Ocracolce  light  house j 
have  been  completed,  and  those  required  at  Egg  Shoal  nearly  so. 

The  secondary  triangulation  as  far  eastward  as  Bluff  Point  has  been  finished.  In  the  execu¬ 
tion  of  this  work  tripods  and  scaffolds  were  erected  to  enable  the  observer  to  overlook  the  high 
grass  of  the  marshes  over  which  the  lines  passed. 

Assistant  Fairfield  mentions  with  commendation  the  services  rendered  by  his  two  aids,  Messrs* 
B.  A.  Colonna  and  W.  B.  Fairfield.  The  former  erected  all  the  tripods,  and  during  the  temporary 
-absence  of  Mr.  Fairfield  in  June,  occupied  Bluff  Point  and  made  part  of  the  observations  needed 
at  Swan  Quarter  and  Eoyal  Shoal  Stations.  The  statistics  for  the  year  are  as  follows : 


Signals  erected . 19 

Stations  occupied . . . 10 

Angles  measured  . . . . . . . . . .  78 

Points  determined . 16 

Single  observations . . . . 3, 470 


Topography  of  the  Pungo  River j  North  Carolina. — On  the  12th  of  December,  1872,  Assistant  F.  W. 
Dorr  again  took  charge  of  the  Hetzel,  a  worn-out  steamer,  which,  as  a  hulk,  has  been  some  time  used 
for  quarters  in  the  field  operations  of  this  section.  His  plane-table  party  was  organized  at  Washing¬ 
ton,  N.  C.,  and  started  for  Pungo  Eiver,  in  the  old  vessel,  on  the  6th  of  January,  the  excessive  cold 
of  the  preceding  month  having  frozen  the  Pamplico  from  shore  to  shore.  Head  winds  and  storms 
kept  the  Hetzel  a  week  on  her  short  passage,  but  by  the  middle  of  January  the  survey  was  resumed 
in  the  upper  part  of  Pungo  Eiver.  Assistant  Dorr  had  previously  mapped  the  shores  of  the 
river  as  high  up  as  the  mouth  of  Pungo  Creek  and  Duran’s  Point.  From  those  points,  iu  going 
northward,  he  traced  the  shore  lines  of  the  large,  branching  tributaries  known  as  Pungo  Creek 
and  Pantego  Creek,  and  many  smaller  streams.  The  numerous  roads  which  tnaverse  the  vicinity, 
and  all  natural  features  near  the  shores  of  the  Pungo,  were  included  in  the  survey,  A  summary 
of  statistics  on  the  plane-table  sheet  shows : 


Miles  of  shore  line  surveyed . .  138 

Miles  of  streams .  209 

Miles  of  roads . . .  202 

Area,  including  river  (square  miles) . . . .  110 


Assistant  Dorr  was  efficiently  aided  in  this  work  by  Mr.  W.  E.  McClintock;  Under  the  head  of 
Section  I,  mention  has  been  made  of  the  subsequent  operations  of  the  party. 

The  survey  of  the  Pungo  Eiver  was  completed  at  the  end  of  April.  Early  in  May  the  revenue- 
cutter  Stevens,  Capt.  C.  A.  Abbey,  to  whom  the  survey  is  indebted  for  many  acts  of  courtesy  and 
assistance,  took  the  Hetzel  in  tow,  and,  as  desired,  left  the  hulk  atEdenton,  where  it  will  be  avail¬ 
able  for  the.use  of  a  party  in  the  survey  of  Chowan  Eiver  during  the  present  winter.  Before  lear. 
ing  the  section  in  May,  Mr.  Dorr  made  a  reconnaissance  of  the  lower  part  of  that  river  in  order  to 
facilitate  the  prospective  operations. 

Hydrography  of  Pamplico  Sound,  North  Carolina. — With  the  steamer  Arago,  the  ptarty  of  Assistant 
F.  F.  Nes  started  on  the  7th  of  December,  1872,  to  resume  the  hydrography  of  Pamplico  Sound,  but. 


Digitized  by  LjOOQle 


THE  UNITED  STATES  COAST  SDEVEY. 


31 


in  passing  from  Baltimore  southward,  by  the  line  of  inland  navigation,  the  vessel  was  frozen  up  in 
Currituck  Sound.  Continued  severity  of  weather  in  January  opposed  the  expected  progress,  but  sig¬ 
nals  were  set  up  and  determined  in  position,  and  soundings  were  resumed  by  the  middle  of  that  month. 
The  work  done  is  contained  on  three  hydrographic  sheets,  one  of  which  develops  the  waters  of 
Croatan  Sound  as  far  up  as  Croatan  Light.  Another  shows  the  hydrography  of  the  lower  part  o^ 
Koanoke  Sound.  On  the  third  sheet  the  hydrography  of  Pamplico  Sound  was  continued  from  Long 
Shoal  Light,  northward,  to  a  junction  with  soundings  made  and  plotted  on  the  two  preceding  sheets 
In  reference  to  Croatan  Sound,  Assistant  Nes  reports :  “  I  found  that  off  Pork  Point  there^was 
a  hulk  near  the  channel,  in  nine  feet  water,  with  less  than  three  feet  on  the  hulk :  and  that  others, 
seven  in  all,  filled  with  stone  and  sunk  during  the  war,  remain  as  they  were  then  placed.  On  these 
the  depth  of  water  is  now  from  two  and  a  half  to  seven  feet.  The  positions  of  all  were  accurately 
determined,  and  soundings  on  and  around  them  were  carefully  made  and  recorded.” 

Finding  noticeable  changes  in  the  vicinity  of  the  Roanoke  Marshes,  Mr.  Nes  erected  signals  and 
carefully  traced  the  shore  lines.  Jackson  Island,  formerly  known,  has  been  entirely  washed  away. 
Subassistaut  C.  P.  Dlllaway  was  attached  to  this  party,  and  Mr.  E.  B.  Pleasant  served  as  aid. 
All  the  buoys,  twelve  in  number,  within  the  working  limits,  were  determined  in  position  and 
marked  on  the  chart.  The  tides  were  recorded  at  three  stations  between  the  middle  of  December 
and  the  middle  of  May.  Other  statistics  of  the  w’ork  include : 


Miles  run  in  sounding . .  822 

Angles  measured . . -  5, 304 

Number  of  soundings .  4G,  785 


Assistant  Nes  was  employed  in  Section  II,  during  the  summer,  but  is  again  engaged  in  pros¬ 
ecuting  the  hydrography  of  Pamplico  Sound. 

Topography  of  Gore  Sound,  North  Carolina. — For  the  detailed  survey  of  the  shores  of  Core  Sound, 
Assistant  C.  T.  lardella  took  the  field  on  the  13th  of  January.  After  identifying  two  points  which  had 
been  determined  in  the  triangulation  of  the  lower  part  of  Pamplico  Sound,  Mr.  lardella  commenced 
operations  at  Cedar  Island,  (Sketch  No.  7,)  and  extended  the  triaugulation  southward  and  west¬ 
ward  through  Core  Sound,  as  far  as  Bell’s  Point,  on  the  lower  side  of  Jarrett’s  Bay.  In  this  pre¬ 
liminary  work,  eleven  stations  were  occupied  with  the  theodolite.  At  intervals,  as  changes  of 
weather  permitted,  during  a  very  inclement  season,  the  plane-table  survey  was  prosecuted  within 
the  limits  of  the  triaugulation.  This  work  includes  both  shores  of  Core  Sound,  and  on  the  inner 
side  defines  the  entrances  to  Thoroughfare  Bay,  Nelson’s  Bay,  Brett’s  Bay,  and  Jarrett’s  Bay.  The 
plane-table  sheet  joins  with  one  which  was  also  filled  this  season  by  Assistant  C.  M.  Bache,  and  to 
which  further  reference  will  be  made  presently.  Assistant  lardella  was  aided  by  Mr.  W.  C.  Hodg¬ 
kins.  His  party  used  the  schooner  Dana. 

At  Cedar  Inlet,  about  two  miles  from  the  anchorage  of  the  Dana,  the  Italian  barque  Lorenzo 
Valerio  went  ashore  in  a  heavy  northeast  storm,  on  the  30th  of  April.  Mr.  lardella  immediately 
started  for  the  place  and  found  that  the  captain  and  crew  were  in  imminent  peril.  The  sailing- 
master  of  the  Dana,  Mr.  John  F.  Abbott,  at  the  risk  of  his  own  life,  boarded  the  Italian  vessel  from 
shore  in  a  small  boat,  though  it  was  several  times  upset  in  passing  through  the  breakers,  and,  after 
laboring  several  hours,  brought  ashore  a  raft  with  water,  provisions,  and  sails  for  the  shelter  of  the 
captain  and  crew,  who  were  safely  landed  toward  evening.  Next  day,  by  direction  of  Assistant 
lardella,  the  sailing-master  took  the  boat  of  the  Dana  and  landed  the  captain  and  his  mate  at 
Beaufort,  where  arrangements  were  made  for  floating  the  vessel.  The  statistics  of  work  done  by 
this  party  on  the  shores  of  Core  Sound  are : 

Miles  of  shore  line  surveyed .  60 

Miles  of  streams . . . . .  20 

Miles  of  roads . . - . .  41 

Area  (square  miles) . .  48 

The  working-season  at  the  north  was  passed  by  Mr.  lardella  in  service  which  has  been  noticed 
under  the  head  of  Section  I.  During  the  winter  he  will  be  engaged  in  filling  in  the  topography  of 
the  shores  of  Pamplico  Sound,  in  Section  IV. 
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From  the  southern  limits  [reached  by  Mr.  lardella,  the  survey  of  Core  Sound  was  extended 
toward  Beaufort,  by  Assistant  C.  M.  Bache,  the  topography  being  carefully  joined  with  the  work  of 
this  season  as  well  as  with  the  previous'survey  of  Beaufort  Harbor.  Subassistants  H.  M.  De  Wees 
and  H.  W.  Bache  were  attached  to  this  party,  and  assisted’also  in  its  operations,  later  in  the  year, 
in  Section  II.  The  plane-table  survey  of  Oore^SoundJwas^closed  on  the^^lst^f  June.  The  follow¬ 
ing  is  a  synopsis  of  statistics  from  the'report  of  Assistant  Bache: 


Miles  of  shore-line  surveyed . . .  127^ 

Miles  of  roads .  117 

Area  (square  miles) . . .  59 


The  party  of  Assistant  Bache  is  now  engaged  in  a  detailed  plane-table  survey  in  Section  III. 

SECTION  V. 

ATLANTIC  COAST  AND  SEA-WATER  CHANNELS  OF  SOUTH  CAROLINA  AND  GEORGIA,  INCLUDING 

SOUNDS,  HARBORS,  AND  RIVERS.  (Sketch  No.  8.) 

Hydrography  of  Cape  Fear  River^  North  Carolina. — In  continuation  of  his  previous  work  at  the 
Cape  Fear  entrances,  Subassistaiit  W.  I.  Vinal  was  directed,  in  November,  1872,  to  organize  a  party 
for  service  in  the  schooner  Bailey^  and  to  develop  the  channels  of  Cape  Fear  Eiver  as  far  up 
as  Wilmington.  Signals  were  put  up  in  the  latter  part  of  the  following  month,  but  the  unusual 
severity  of  the  \feather  during  last  winter  much  retarded  the  progress  of  operations.  The  work 
done  at  favorable  intervals,  closing  at  the  end  of  May,  was  returned  to  the  Office  on  five  sheets, 
which  represent,  besides  the  depths  of  water  in  the  course  of  the  river,  the  numerous  artificial 
obstructions,  such  as  ballast-rocks,  rows  of  heavy  piling  bare  only  at  low  water,  railroad  iron, 
and  other  impediments  intended  to  obstruct  the  ordinary  channel  during  the  war.  Advantage 
was  taken  by  Mr.  Vinal  of  the  presence  of  these  obstacles.  Signals  were  set  on  them  for  the 
measurement  of  angles  needful  in  plotting  the  soundings. 

Toward  the  close  of  the  working  season  in  the  section  a  resurvey  was  made  of  the  Seward 
channel,  showing  that  its  direction  had  changed  considerably  since  April,  1872.  At  the  request 
of  the  officers  of  the  Engineer  Corps  United  States  Army,  engaged  in  constructions  for  maintaining 
the  channels  near  Cape  Fear,  Subassistant  Vinal  marked  the  Seward  channel  by  four  buoys,  to 
facilitate  the  investigation  of  future  changes  in  that  passage. 

Captain  James  Carson,  of  the  revenue-cutter  Setcard^  kindly  afforded  aid  to  further  the  opera¬ 
tions  of  the  surveying  party  in  the  schooner  Bailey.  Four  tidal  stations  were  occupied  while  the 
hydrography  was  in  progress.  The  general  statistics  of  work  done  this  season  in  the  Cape  Fear 


Eiver  are : 

Miles  run  in  sounding . . . . . .  362 

Angles  measured . . . . *.  3, 829 

Number  of  soundings .  58,470 


Under  Section  II,  mention  has  been  made  of  work  prosecuted  by  Subassistant  Vinal  during 
the  summer,  in  which,  as  also  in  the  survey  of  Cape  Fear  Eiver,  he  was  aided  by  Mr.  J.  J.  Evans. 
The  party  is  now  engaged  in  soundings  near  the  bar  of  Beaufort  Harbor,  North  Carolina. 

Coast  measurement^  triangulation,  and  topography  below  Little  River j  South  Carolina. — The  meas¬ 
urement  and  survey  of  the  interval  on  the  coast  of  South  Carolina,  between  Winyah  Bay  and 
Little  Eiver,  have  been  completed  by  Subassistant  O.  H.  Tittmann.  This  season  the  work 
was  resumed  at  Little  Eiver  in  January,  and  was  carried  southward  and  westward  to  meet  the 
survey  of  1872,  which  started  from  Winyah  Bay  and  followed  the  coast  in  a  northeasterly  direction. 
The  junction  was  effected  toward  the  close  of  April. 

A  base  was  measured  on  the  west  side  of  Little  Eiver,  and  from  this  the  triangulation  was 
extended  across  the  inlet,  and  so  far  to  the  eastward  as  was  necessary  to  adjust  the  survey  of  Mr. 
Tittmann  to  that  executed  in  1869 ;  anil,  also,  to  the  westward  as  far  as  practicable.  For  the 
purpose  of  verifying  the  direction  of  the  lines,  an  astronomical  azimuth  was  observed  at  Battery 
station,  and  that  point  was  connected  with  the  triaugulation. 

At  the  terminal  point  of  the  last  triangle  to  the  westward  the  direct  measurement  of  the  coast 
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was  commenced,  and  was  carried  along  the  beach  by  means  of  a  succession  of  lines  and  transfers 
of  azimuth  to  the  station  where  the  operation  was  suspended  in  the  previous  year. 

The  measurement  was  made  with  a  Stackpole  tape,  15  meters  in  length,  having  at  the  forward 
end  a  handle  attached  to  a  steel  spring,  by  means  of  which  a  uniform  strain  was  applied  to  the 
tape.  It  was  adjusted  on  tripods,  and  its  temperature,  inclination,  and  alignment  were  secured 
by  a  thermometer,  a  Locke  hand-level,  and  a  Casella  magnetic  theodolite.  With  important 
improvements,  the  apparatus  was  similar  to  that  described  in  the  annual  report  of  1869.  A  speed 
of  half  a  mile  per  hour  was  readily  maintained  while  the  measurement  was  in  progress.  The 
details  of  this  work  are : 

Stations  occupied  . . .  .  24 

Angles  measured . . . . . . .  74 

Miles  of  beach  measurement . . . .....  15 

At  the  same  time  that  the  operations  just  referred  to  were  going  on,  a  topographical  survey 
of  the  coast  was  made,  including  Little  River  and  the  different  inlets,  and  of  the  country  and 
roads  immediately  back  from  the  line  of  coast.  During  the  progress  of  the  survey,  the  position 
of  certain  marks  and  ruins,  said  to  be  on  the  boundary  line  between  North  and  South  Carolina, 
were  fixed  and  designated  on  the  plane-table  sheet.  The  statistics  of  topography  are : 


Miles  of  shore  line  traced,  including  rivers  and  creeks . . .  135 

Miles  of  roads . . .  48 

Area  surveyed  (square  miles)  . .  45 


Messrs.  D.  B.  Wainwright  and  E.  H.  Wy vill  served  as  aids,  and  the  former  made  a  considerable 
part  of  the  topographical  survey. 

After  closing  this  work.  Subassistant  Tittmann  was  detailed  for  service  on  the  western  coast, 
operations  on  which  will  be  described  under  the  head  of  Section  X. 

Topography  and  hydrography  of  North  Santee  and  South  Santee  River ^  South  Carolina. — With  his 
party,  in  the  schooner  Caswell^  Assistant  W.  H.  Dennis  commenced  the  survey  of  North  Santee 
River,  in  the  latter  part  of  December,  1872.  The  bar  has  only  6J  feet  on  it  at  high  water,  and 
could  be  crossed  by  the  vessel  only  under  the  most  favorable  circumstances. 

After  joining  work  with  a  sheet  filled  in  the  previous  season,  Mr.  Dennis  surveyed  the  course 
of  the  river  to  a  distance  of  eleven  miles,  and  mapped  the  topographical  details  between  the  main 
branches  and  north  and  south  of  the  shore-lines,  including  also  the  lower  part  oT  South  Island. 
The  main  road  from  Charleston  to  Georgetown,  S.  C.,  was  taken  as  the  western  boundary  of  tlie 
survey.  Subsequently,  the  South  Santee  and  its  branches  were  included  within  the  limits  of  work. 
All  the  water-courses  adjacent  to  the  completed  topography  w'ere  carefully  sounded.  It  is  noticed 
in  the  field-report  that  some  of  the  numerous  rice-fields,  which  were  of  necessity  traversed  by  the 
plane-table  party,  having  been  uncultivated  for  a  few  years,  are  now  covered  by  a  growth  of  vines 
and  canes,  so  as  to  be  almost  impassable.  The  soundings  made,  in  the  aggregate  upward  of  thirty- 
two  thousand,  were  checked  by  nearly  a  thousand  measured  angles.  Mr.  Bryant  Godwin  joined 
the  party  early  in  February,  and  aided  in  the  plane-table  work  and  hydrography  until  the  close  of 
work,  on  the  11th  of  May,  when  the  vessel  was  sent  to  Baltimore.  The  topographical  statistics 


are: 

Miles  of  shore-line  traced .  171 

Miles  of  roads . . .  115 

Area  of  topography  (square  miles) . . . .  106 


Field-work  and  hydrography  will  be  continued  during  the  winter  in  this  section,  by  Assistant 
Dennis.  The  operations  of  his  party  during  the  summer  have  been  mentioned  under  the  head  of 
Section  I. 

Topography  of  Sea  Islands,  South  Carolina. — ^The  detailed  plane-table  survey  of  the  sea  islands 
adjacent  to  the  mouth  of  Coosaw  River,  at  the  head  of  Saint  Helena  Sound,  was  resumed  by  Assistant 
Charles  Hosmer,  at  the  end  of  November,  1872,  with  a  party  in  the  schooner  Q.  M.  Bache.  Un¬ 
der  favoring  conditions  of  weather,  the  service  assigned  to  the  party  in  this  section  was  completed 
by  the  middle  of  April.  The  operations  included  also  the  sounding  of  the  water-passages  within 
H.  Ex.  133 - 5 
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the  topographical  limits.  Two  plane-table  sheets,  retained  to  the  Office  by  Assistant  Hosmer  from 
the  field,  show  the  hydrographic  development  of  Ashepoo  Eiver  and  its  branches,  the  lower  part  of 
the  Oombahee,  seven  miles  of  the  course  of  the  Coosaw,  and  parts  of  all  the  smaller  streams  that 
enter  at  the  head  of  Saint  Helena  Sound.  Assistant  Hosmer  was  aided  by  Mr.  E.  B.  Palfrey.  The 


statistics  of  work  are  : 

Miles  of  shore-line  of  rivers .  119 

Miles  of  creeks  and  marsh  outlines .  250 

Miles  of  roads . . .  75 

Area  (square  miles) . * . . .  88 


Upwards  of  twelve  thousand  soundings  were  made  and  recorded  for  developing  the  channels 
through  the  various  water-courses  that  came  within  the  limits  of  field-work. 

Assistant  Hosmer  is  now  prosecuting  a  detailed  survey  near  Savannah,  (la.  During  the  sum¬ 
mer  he  was  engaged  in  service,  of  which  mention  was  made  under  the  head  of  Section  II. 

Latitude^ — Assistant  A.  T.  Mosman  reached  this  section  at  the  end  of  December,  1872,  and 
without  delay  resumed  observations,  in  continuation  of  the  series  recorded  last  year,  for  the  deter¬ 
mination  of  latitude  at  Butler^s  Station,  on  Saint  Simon’s  Island,  Georgia.  Two  instruments  were 
employed,  zenith  telescope  Ko.  2,  and  the  meridian  telescope  No.  7,  and  with  these  an  aggregate  of 
ninety  results  were  found  on  thirteen  nights.  Time  observations  were  recorded  during  nine  nights, 
and  the  usual  sets  were  registered  for  finding  the  micrometer  value.  Mr.  Mosman  completed  obser¬ 
vations  at  this  station  on  the  27th  of  January.  His  subsequent  occupation  has  been  already  men¬ 
tioned.  In  August  he  assisted  in  the  measurement  of  the  primary  base-line  near  Atlanta,  Ga., 
mention  of  which  will  be  found  under  Section  VII. 

SECTION  VL 

ATLAJ^TIC  AND  GULF  COAST  OF  THE  FLORIDA  PENINSULA,  INCLUDING  REEFS  AND  KEYS,  AND  THE 

SEA-PORTS  AND  RIVERS.  (Sketch  No.  9.) 

TrMngnlatlon,  Atlantic  Coast  of  Florida. — Tbe  triangulation  along  the  Atlantic  coast  of  Florida 
was  continued  during  the  past  season  under  the  direction  of  Assistant  A.  M.  Harrison,  and  wUvS 
extended  from  the  headwaters  of  the  Matanzas  Eiver  southward,  to  include  Halifax  Eiver,  for  a 
distance  of  sixteen  miles.  Thfit  points  required  for  the  topographical  survey  might  be  determined 
before  the  arrival  of  the  plane-table  party,  Subassistant  J.  N.  McOlintock  was  sent  early  in  Novem¬ 
ber,  with  directions  to  take  up  the  triangulation  where  it  was  left  off  at  the  end  of  the  previous 
season,  and  continue  it  to  the  southward.  Mr.  McClintock  began  field-work  December  1st,  and 
after  a  personal  interview  with  Mr.  Harrison,  who  reached  Saint  Augustine  on  the  5th  of  January, 
the  triangulation  was  continued  southward  until  the  26th  of  March.  During  the  latter  half  of  the 
season  Mr.  McClintock  assisted  Mr.  Harrison  in  the  detailed  work,  which  was  prosecuted  with  the 
sloop  Steadfast^  the  vessel  built  for  the  accommodation  of  the  party  operating  in  this  section. 

The  progress  of  the  work  during  December  and  January  was  somewhat  delayed  by  the  difficulty 
of  obtaining  transportation  for  camp-fixtures  and  lumber,  and  especially  by  the  necessit}'  of  open¬ 
ing  most  of  the  lines  of  the  triangulation  observed  to  the  northward  of  Halifax  Eiver.  The  densely- 
wooded  section  known  as  the  “  Barrier'^  is  now  passed,  and  greater  progress  will  be  made  hereafter 
in  advancing  the  survey  toward  Cape  Canaveral.  The  statistics  of  the  work  are  as  follows  : 


Stations  occupied .  .  18 

Signals  observed  upon . . * .  24 

Observations  with  theodolite .  . 3, 930 


Subassistant  McClintock  was  subsequently  engaged  in  Sections  I  and  II,  and  is  now  under 
instructions  for  duty  in  Section  IX. 

Coast  topography  between  Matanzas  Inlet  and  Halifax  River,  Florida. — In  the  middle  of  the 
Earner,  which  has  been  mentioned  in  preceding  reports.  Assistant  Harrison  resumed  the  detailed 
survey  of  the  Atlantic  coast  of  Florida  this  season,  and  going  southward  extended  the  work 
sixteen  miles.  The  resulting  sheet  shows  the  upper  part  of  Halifax  Eiver  and  its  tributaries,  and 
all  the  water  courses,  as  well  as  the  road,  which  runs  evenly  within  three  miles  of  the  Atlantic 
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coast  in  that  vicinity.  The  stretch  thus  developed  is  known  as  Graham’s  Swamp,  and  is  traversed 
by  Bulow’s  Creek  and  Smith’s  Creek,  both  of  which  are  northern  tributaries  of  Halifax  Kiver. 
Part  of  Tomoka  Creek,  another  tributary,  coming  from  the  southward  and  emptying  into  the  river 
near  its  head,  is  also  included  in  the  survey  of  this  year. 

Mr.  Bion  Bradbury  served  efficiently  as  aid  in  the  plane-table  party,  and,  under  the  personal 
supervision  of  Assistant  Harrison,  mapped  most  of  the  ground  included  in  the  operations  of  this 
season.  The  statistics  of  topography  are : 


Miles  of  shore-line  survej^ed .  81 J 

Miles  of  marsh,  creeks,  and  ponds .  173 

Miles  of  roads . .  29 

Area  (square  miles) . 54J 


Under  the  head  of  Section  II,  mention  has  been  made  of  the  occupation  of  the  party  of  Assist, 
ant  Harrison  during  the  summer.  Points  have  been  determined  along  the  Halifax  River  for 
extending  the  survey  in  this  section  to  include  Mosquito  Inlet,  and  Mr.  Harrison  is  now  preparing 
to  resume  topographical  service  in  that  quarter.  Before  leaving  the  section  in  May  last,  he  estab¬ 
lished  two  tidal  stations,  and  erected  signals  along  the  shores  of  Halifax  River,  the  hydrography  of 
which  will  be  taken  up  early  in  the  course  of  the  coming  winter. 

Eydrographyy  Florida  Reef. — The  hydrographic  party  of  Commander  J.  A.  Howell,  United 
States  Navy,  left  New  York  in  the  steamer  Bache  on  the  1st  of  December,  1872,  and,  after  a  stormy 
passage,  reached  Tortugas  on  the  2d  of  January,  having  touched,  in  the  interval,  at  Norfolk  and 
at  Key  West.  The  following  month  was  employed  in  erecting  and  determining  the  position  of 
signals  on  Bird  Key,  Garden  Key,  and  Long  Key,  and  in  the  measurement  of  a  base  line  for  hydro- 
graphic  purposes  on  Loggerhead  Key.  As  weather  permitted,  the  adjacent  hydrography  advanced, 
and  was  plotted  by  Lieutenant  Jacques,  United  States  Navy,  to  whose  personal  care  in  regard  to 
details  this  mention  is  due. 

From  the  20th  of  April  until  the  12th  of  May,  soundings  were  extended  in  the  vicinity  of  the 
Tortugas.  The  vessel  sailed  at  the  last-mentioned  date  for  New  York,  and  was  subsequently  in 
hydrographic  service,  as  stated  under  Section  I. 

For  soundings  along  the  reef,  about  1,500  angles  were  measured,  and  11,169  casts  of  the  lead 
were  recorded. 

On  the  passage  northward  from  this  section.  Commander  Howell  noticed  a  very  strong  current 
in  the  Gulf  Stream.  When  further  means  are  provided,  special  observations  will  be  maile  by  the 
same  officer  in  regard  to  that  important  feature  of  the  Atlantic  coast  approaches. 

Triungulation,  topography,  and  hydrography,  western  coast  of  Florida. — The  work  of  continuing 
the  survey,  in  all  its  branches,  from  Clear  Water  Harbor  to  Tampa  Bay,  ^vas  placed  under  the 
charge  of  Assistant  Herbert  G.  Ogden,  and,  in  view  of  the  different  classes  of  work  to  be  executed, 
Messrs.  Andrew  Braid  and  S.  N.  Ogden  were  assigned  to  him  as  aids,  and  the  schooners  Speedwell 
and  Agassiz  for  the  use  and  accommodation  of  the  party. 

The  Speedicell,  from  BaUimore,  reached  Cedar  Keys  on  the  2d  of  January;  and  the  Agassky 
from  Mobile,  after  stopping  at  Appalachicola  for  the  base-apparatus,  arrived  at  Tampa  Bay  on 
the  29th  of  December.  The  Agassiz,  soon  after  leaving  Appalachicola,  encountered  a  succession  of 
severe  gales,  during  which  the  vessel  sprung  a  leak.  At  one  time  the  water  was  over  her  cabin- 
floor,  and,  being  an  old  vessel,  she  was  found,  on  her  arrival,  to  be  in  an  unfit  condition  to  leave 
the  bay. 

.  The  work  of  the  season  was  commenced  by  the  measurement  of  a  base  on  the  north  end  of 
Sand  Key,  Clear  Water  Harbor,  by  the  determination  of  an  astronomical  azimuth  and  latitude  at 
a  station  of  the  first  quadrilateral  from  the  base,  situated  on  the  east  side  of  the  harbor,  and  by 
the  connection  of  the  base  with  the  triangulation  of  1861,  The  base,  consisting  of  two  lines 
slightly  inclined,  was  two  miles  in  length,  and  was  measured  with  the  secondary  apparatus.  The 
astronomical  observations  were  made  -by  Mr.  Edwin  Smith,  aid,  who  had  Joined  Assistant  Ogden 
at  Cedar  Keys.  Mr.  Smith  redetermined  the  direction  and  length  of  the  sides  of  the  most  south¬ 
ern  triangle  of  1861,  and  strengthened  the  connection  by  angular  measurements  on  Umbrella  Pine, 
the  position  of  which  is  shown  on  Sketch  No.  10. 
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When  the  work  required  to  the  northward  of  the  base  was  complete,  the  triangulation  was 
extended  to  the  southward,  down  Clear  Water  Harbor ;  through  Indian  Pass,  where  the  triangles 
were  necessarily  small ;  thence  down  Boca  Ceiga  Bay,  in  which  the  scheme  was  gradually  enlarged ; 
and,  finally,  across  the  entrance  of  Tampa  Bay  to  Anna  Maria  Key,  in  Sarasota  Bay,  terminating 
at  a  site  selected  for  a  base  of  verification.  The  crossing  of  the  bay  was  effected  by  two  quadri¬ 
laterals,  in  which  the  longest  side  was  fourteen  miles  in  length,  and  with  eastern  points  well  up  the 
bay.  For  the  verification  of  the  work  seven  lines,  varying  in  length  from  two  and  a  half  to  nine 
miles,  were  carried  through  the  scheme,  independent  of  the  genersH  triangulation. 

The  season,  which  was  made  a  most  successful  one,  notwithstanding  the  delay  caused  by  the 
non-arrival  of  the  Speedwell  as  early  as  expected,  closed  on  the  16th  of  May.  The  triangulation, 
of  which  the  following  are  statistics,  covers  the  line  of  coast  lying  between  Tampa  Entrance  and 
Saint  Josephus  Bay,  (south :) 


Stations  occupied .  56 

Signals  observed  upon .  82 

Main  angles  measured .  297 

Subsidiary  angles  measured . 101 

Number  of  observations  . .  . .  .  . . . .  8, 274 


The  topographical  survey  was  kept  up  with  the  triaugulation,  and  embraces  the  coast  from 
Clear  Water  Harbor  to  Tampa  Bay  and  the  islands  lying  off  the  entrance  of  the  latter.  The  main¬ 
land,  on  Clear  Water  Harbor,  is  high,  reaching  20  feet,  a  little  back  in  the  woods,  but  gradually 
recedes,  merging  into  marsh,  and,  abreast  of  Indian  Pass,  it  entirely  disappears.  The  shores  of 
Boca  Ceiga  Bay  are  low  and  generally  dry,  with  little  marsh.  In  this  quarter  the  coast  is  covered 
with  a  growth  of  pines,  interspersed  here  and  there  with  a  few  round-leaf  and  live-oak  trees. 
The  islands  are  all  of  the  same  general  character,  low  and  sandy,  and  free  from  dunes.  Their  inte¬ 
rior  sides  are  bordered  with  mangrove,  and  many  of  the  smaller  islands  are  submerged  at  high 
tides.  Good  fresh  water  was  very  scarce,  and  neither  the  water  taken  by  the  party  from  the  wells 
nor  from  the  few  streams  which  were  found,  would  keep  its  quality  longer  than  a  few  days.  The 


statistics  of  the  topography  are : 

Miles  of  shore  line  traced . . . . . 221 

Miles  of  marsh-line  traced . . .  13 

Miles  of  creeks  and  ponds . . .  27  J 

Miles  of  road . . . . .  29 


In  consequence  of  the  condition  of  the  schooner  Agassiz^  no  attempt  was  made  to  bring  the 
vessel  up  to  the  main  party  at  Sand  Key.  Mr.  Andrew  Braid,  who  had  charge  of  the  schooner, 
was,  therefore,  directed  to  measure  a  preliminary  base  in  the  vicinity  of  where  he  then  was;  to  erect 
signals  and- make  a  plane-table  triangulation,  and  upon  that  sheet  to  develop  the  topography  and 
hydrography.  The  signals  were  afterward  determined  by  triangulation,  and  the  work  executed  by 
Mr.  Braid  was  thereby  checked  and  found  to  be  satisfactory. 

The  hydrography  extends  from  the  north  point  of  the  entrance  to  Tampa  Bay,  to  Big  Pass,  and 
includes  the  six  inlets  on  the  coast,  and  the  passage  from  Boca  Ceiga  into  Tampa  Bay.  A  channel 
of  about  5  feet  water  was  found  through  Clear  Water  Harbor  and  Boca  Ceiga  Bay,  but  the  narrow 
strait  connecting  the  two  was  impassable  for  even  a  small  boat,  except  at  very  high  tides.  About 
7  or  7J  feet  can  be  carried  over  the  bars  of  all  the  inlets,  except  Indian  Pass,  which  is  almost  dry. 
Extensive  flats  make  out  from  the  shores  of  the  inclosed  basins,  stretching  sometimes  nearly  all 
the  way  across,  and  rendering  the  channels  tortuous  and  difficult  of  navigation.  The  details  of 


hydrography  are: 

Miles  run  in  sounding  . . . . . .  569 

Sextant  angles  measured . . .  4, 009 

Casts  of  the  lead . . .  55, 187 


Messrs.  S.  N.  Ogden  and  W.  S.  Bond  served  eflBcieutly  as  aids  during  the  season.  Assistant 
Ogden  occupied  the  summer  in  prosecuting  field-work,  which  has  been  mentioned  under  the  head 
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of  Section  II.  He  is  now  about  to  resume  the  survey  of  Tampa  Bay,  for  the  hydrography  of  which 
Subassistant  Braid  has  been  detailed  with  a  separate  party. 

Tidal  observations. — A  self-registering  gauge  furnished  from  the  Coast  Survey  Office  has  been 
running  well  for  nearly  a  year  at  St.  Thomas,  West  Indies,  in  the  care  of  Colonel  Thiilstnip  of  the 
Royal  Danish  engineers,  under  arrangements  made  with  the  governor  of  the  island.  This  series  of 
observations  is  expected  to  throw  light  on  the  formation  and  progress  of  tidal  waves  and  on  their 
changes  of  form. 

SECTION  VII. 

GULF  COAST,  AND  THE  SOUNDS  OF  WESTERN  FLORIDA,  INCLUDING  PORTS  AND  RIVERS.  (Sketch 

No.  10.) 

Triangulation  eastward  of  Appalachee  Bay,  Florida. — The  triangulation  of  the  comparatively  un¬ 
known  coast  from  Saint  Mark’s  toward  Cedar  Keys  was  assigned  to  Subassistant  F.  W.  Perkins, 
with  instructions  to  strengthen  the  triangulation  connecting  Saint  George’s  Sound  with  Appal¬ 
achee  Bay  before  taking  up  field-work  at  Saint  Mark’s. 

Mr.  Perkins  left  Appalachicola  in  the  schooner  Torrey  at  the  end  of  December,  1872,  and 
reached  Alligator  Harbor,  Saint  James  Island,  on  the  3d  of  January.  After  a  diligent  search  one 
point  only.  Wells,  of  the  former  triangulation,  could  be  identified,  but  as  others  were  required,  a 
rough  triangulation  was  made,  in  which  the  line  from  Wells  to  a  point  assumed  as  one  of  the 
stations  previously  occupied  was  used  as  a  base.  By  this  method  FranMin  Point  was  recovered, 
and  Mr.  Perkins  found  that  the  granite  block  marking  the  station  had  not  been  disturbed.  Search 
was  continued  in  this  vicinity,  but  proving  unsuccessful,  the  Torrey  was  taken  around  into 
Ocklockony  Bay,  on  the  north  side  of  the  island,  and  on  the  day  of  the  arrival  of  the  party, 
January  16,  the  two  stations,  Chaires  and  PiceoUne  Bayou,  were  found.  With  these  as  a  base, 
the  line  from  Chaires  to  Lansing  was  redetermined,  and  from  each  of  the  two  last  stations  a 
line  six  miles  in  length  was  opened  through  the  woods  and  across  the  island  to  Franklin  Station, 
effecting  the  desired  junction  by  a  single  well-shaped  triangle.  To  enable  the  observer  to  see  over 
the  ridges  of  high  ground  in  the  interior,  tripods  and  scaffolds,  ranging  in  height  from  18  to  29 
feet,  were  erected  at  the  three  principal  stations.  While  occupying  Franklin  Point  the  angle  be¬ 
tween  Lansing  and  Wells  Stations  was  measured  in  order  to  transfer  the  azimuth  to  the  other  side 
of  the  island.  The  improvement  consisted  in  substituting  a  direct  connection  across  the  island  in 
place  of  the  small  triangulation  following  around  its  shores.  The  statistics  of  the  work  are  as 
follows ;  . 

Tripod  signals  erected .  . . . .  6 

Stations  occupied . 5 

Angles  measured . .  16 

Angular  measurements  . . . 864 

Immediately  after  completing  the  work  just  described,  Mr.  Perkins  proceeded  with  his  party 
to  the  mouth  of  the  Ocilla  River,  to  continue  the  triangulation  from  Saint  Mark’s  toward  Cedar  Keys. 
Two  points  about  midway  between  Saint  Mark’s  and  the  Ocilla  River  were  recovered,  and  from  this 
base  the  triangulation  was  extended  down  the  coast  to  Warrior  River,  a  distance  of  fifteen  miles. 

The  following  extracts  from  the  report  of  Mr.  Perkins  well  desci:ibe  the  character  of  this  part 
of  the  coast  of  Florida,  and  the  difficulties  to  be  encountered  in  the  prosecution  of  the  work :  “  This 
marsh  which  forms  the  coast- line  extends  back  to  the  woods,  a  distance  of  from  one  to  two  miles. 
The  coral  underlies  this  at  a  depth  of  from  two  to  eight  feet,  occasionally  cropping  out  and  giving  a 
foothold  for  the  cabbage-palmetto  and  red-cedar  which  at  those  places  form  hummocks  of  a  few 
rods  in  extent.” 

‘‘  Numerous  creeks  and  rivers  traverse  this  marsh  in  all  directions,  their  beds  and  often  their 
banks  being  formed  of  the  solid  coral-rock.  Some  of  the  rivers  are  quite  deep,  but  the  majority  of 
the  creeks  are  merely  the  natural  surface-drains  which  carry  off  the  water  left  upon  the  marshes  by 
each  high  tide.” 

‘‘  Upon  ascending  the  larger  rivers  four  or  five  miles,  I  found  their  beds  obstructed  by  large 
bowlders  of  coral-rock,  the  shores  low  and  swampy,  but  with  a  rapid  current.  A  little  farther  on, 
the  banks  were  high,  firm  land,  and  the  current  in  the  contracted  channels  more  uniform.” 
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^‘There  are  no  inhabitants  near  the  coast^  and  bat  very  few  upon  the  high  laud  visited  in  the 
interior,^’ 

“A  near  approach  to  the  coast  is  quite  difficult  and  attended  with  more  or  less  danger.  The 
shoal  water  extends  from  one  to  three  miles  from  the  shore,  and  ledges  or  reefs  of  coral-rock,  rising 
abruptly  from  a  very  level  bottom,  make  the  greatest  care  necessary  in  coasting  within  sight  of 
land;^ 

“  The  bottom  is  of  fossil-coral  generally  covered  with  a  deposit  of  mud  from  one  to  three  feet  in 
depth.” 

‘‘  Shoals,  impassable  for  boats,  except  at  high  water,  extend  from  half  a  mile  to  a  mile  and  a  half 
from  the  shore,  and  these,  together  with  the  distance  at  which  it  is  necessary  to  anchor  the  vessel? 
make  landing  with  lumber  and  for  observations  very  difficult,  and  cause  much  delay  in  the  prosecu¬ 
tion  of  the  work.” 

‘‘  As  the  condition  of  the  atmosphere  over  the  marsh  was  generally  unfavorable  for  observa* 
tions,  and  the  difficulty  of  reaching  the  wood-line  very  great,  signals  were  erected  upon  the  off* 
lying  shoals,  and  the  points  along  the  shore  line  were  occupied  with  the  theodolite.” 

‘‘This  left  one  concluded  angle  in  each  triangle,  but  the  better  seeing  over  the  w'ater  and  the 
greater  rapidity  with  which  the  work  was  carried  forward,  more  than  counterbalanced  the  possible 
error  so  introduced.” 

“The legs  of  the  water-signals  were  sharpened  and  driven  down  to  the  bed  rock  and  then 
braced  together.  No  difficulty  was  found  in  making  them  stand  during  the  time  required  to  com¬ 
plete  the  measurements,  but  the  summer  gales  will  probably  destroy  most  of  them.” 

“  As  all  the  points  that  it  was  possible  to  occupy  were  in  a  nearly  straight  line,  it  became  ne¬ 
cessary  to  determine  such  third-order  points  as  were  required  by  the  three  point  problem.” 

In  reference  to  the  possible  error  dependent  upon  concluded  angles,  it  should  be  mentioned 
that  the  work  was  checked  by  the  transfer  of  the  azimuth  from  the  farthest  visible  station  back  to 
the  most  distant  visible  point  forward,  the  line  of  verification  passing. generally  through  four  tri¬ 


angles.  The  details  of  this  work  are : 

Signals  erected . 22 

Stations  occupied . 23 

Points  determined .  31 

Angles  measured .  207 

Number  of  observations . . . . .  2, 610 


During  the  summer  Sub- Assistant  Perkins  was  engaged  in  Section  II.  He  is  now  about  to 
resume  the  coast-development  between  Cedar  Keys  and  Appalachee  Bay. 

Hydrography  near  Saint  George^s  Sounds  Florida. — ^For  developing  the  hydrography  of  the  Gulf 
of  Mexico  in  the  approaches  to  this  sound,  Assistant  Horace  Anderson  established  a  tide-gauge 
near  Saint  George’s  light  house,  in  the  middle  of  January,  and  during  four  months  continued  the 
record  of  high  and  low  waters.  Soundings,  meanwhile,  at  all  favorable  intervals,  were  extended  into 
the  Gulf,  the  lines  run  being  generally  more  than  ten  miles  in  length.  These,  crossed  by  others  in 
a  northeast  direction,  were  properly  joined  with  the  work  of  last  year.  The  space  sounded  defines  the 
approaches  to  New  Inlet,  thrcQ  miles  to  the  south  of  which  a  shoal  was  developed  having  only  nine 
feet  of  water.  At  all  other  parts  of  the  working-ground  the  water  was  found  to  deepen  uniformly 
in  going  broad  off  into  the  Gulf.  Assistant  Anderson  used  the  schooner  Silliman  for  service  in 
this  section,  and  also  in  Section  I,  where  his  party  was  employed  during  the  summer.  He  was 
aided  in  both  seasons  of  work  by  Messrs.  F.  H.  North  and  E.  H.  King.  The  following  is  a  synopsis 


of  the  Gulf  hydrography : 

Miles  run  in  sounding . ‘ .  GOI 

Angles  measured . . .  1, 008 

Number  of  soundings . . .  15,699 


Assistant  Anderson  is  now  on  his  way  to  resume  work  in  the  Gulf  of  Mexico  near  Cape  San 
Bias. 

Atlanta  base-line  and  triangulation,  (Sketch  No.  11.) — The  site  of  the  primary  base  near  Atlanta, 
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Ga.,  was  chosen  as  the  nataral  terminns  of  a  chain  of  large  triangles,  some  of  which  have  been 
already  determined  by  occupying  stations  in  the  mountain  region  of  the  middle  of  Virginia. 
Assistant  C.  O.  Boutelle  determined  the  length  of  the  base,  toward  the  end  of  last  year,  by  means 
of  the  primary  base  apparatus,  but,  in  view  of  the  importance  of  the  site,  a  remeasurement  of  the 
line  in  hot  summer  weather  was  deemed  advisable  to  insure  accuracy,  as  upon  the  veracity  of  this 
line  must  depend,  also,  the  correctness  of  positions  chosen  for  the  geodetic  connection  through  this 
entire  region. 

Having  provided  all  suitable  means  for  comparing  the  standard  bar  with  those  used  in  the 
tubes  of  the  base  apparatus,  Mr.  Boutelle  commenced  the  measurement  of  the  line  at  the  end  of 
July.  Assistant  A.  T.  Mosman  had  then  joined  his  party  and  assisted  in  the  operation,  which,  as 
previously  arranged,  was  prosecuted  six  hours  daily  in  the  field  at  an  average  temperature  of  up¬ 
ward  of  90^  Fahrenheit.  At  marked  points,  where  the  two  measurements  showed  any  appreciable 
difference,  elaborate  tests  were  made  to  determine  whether  or  not  the  compensation  provided  for 
in  the  measuring-bars  was  effective  beyond  a  limited  range  above  and  below  average  temperature. 
Many  observations,  recorded  for  this  purpose,  will  be  fully  discussed  hereafter.  The  remeasuremeut 
of  the  line  was  completed  on  the  21st  of  August,  when  Mr.  Mosman  left  the  party  and  engaged  in 
service  to  which  he  had  been  previously  assigned  in  Section  III.  Geodetic  operations  in  the  vicinity 
of  the  base  were  perfected  by  the  careful  selection  of  outlying  stations.  These,  as  opportunity  offered, 
were  occupied  with  the  theodolite,  and  brought  by  angular  measurements  into  connection  with  the 
ends  of  the  line.  Extended  reconnaissance  has  already  determined  the  propercourses  for  twoseries 
of  large  triangles,  one  going  westward  and  the  other  northward  from  the  Atlanta  base.  The  height 
of  the  site  of  the  line  above  the  level  of  the  Gulf  of  Mexico  will  be  determined  by  Assistant  Boutelle 
during  the  present  winter.  He  has  been  aided  in  the  field  by  Messrs.  A.H.  Scott,  H.  W.  Blair,  and 
Habersham  Barnwell. 

Five  quadrilaterals,  including  in*all  eleven  triangles,  were  closed  at  Stone  Mountain  on  the 
20th  of  the  present  mouth,  December.  The  measurement  of  horizontal  angles  at  that  station  re¬ 
quired  only  nine  days,  the  favorable  condition  of  the  atmosphere  being  almost  unprecedented  in 
the  experience  of  observers  engaged  in  the  primary  triaugulation.  Two  mouths  were  occupied  in 
securing  the  same  number  of  angular  measurements  at  the  preceding  station. 

Triangnlaiion^  Oeorgiu. — This  work,  which  bad  been  assigned  to  Assistant  F.  P.  Webber,  was 
commenced  in  February,  During  the  preceding  months  of  November  and  December,  and  part  of 
Januar}^,  he  was  engaged  in  observations  for  magnetic  declination,  horizontal  intensity,  and  dip,  at 
a  station  near  the  Atlanta  base,  and  in  assisting  in  the  first  measurement  of  that  base  under  the 
direction  of  Assistant  Boutelle.  The  latter  part  of  January  and  the  following  month  were  occupied 
in  theerection  of  primary  signals  on  Sawnee  Mountain  and  Kenesaw  Mountain,  and  in  making  a  new 
set  of  magnetic  observations.  March  and  April  were  spent  in  reconnaissance  with  Assistant  Sulli¬ 
van,  though  the  country  lying  to  the  westward  of  Kenesaw  Mountain,  and  in  erecting  primary  signals 
on  Carnes,  Fine  Log,  and  Lavender  Mountains,  and  secondary  signals  on  Coosa,  Fine,  and  Lost 
Mountains,  the  point  selected  for  the  extension  of  the  triangulation.  At  the  end  of  May  Mr.  Webber 
proceeded  to  Kenesaw  Mountain,  where  his  camp  had  been  pitched,  but  owing  to  rainy  weather  the 
observations  there  were  not  completed  until  the  middle  of  August.  The  observations  made  include 
a  set  for  magnetic  declination,  horizontal  intensity,  and  dip. 

Toward  the  close  of  August  the  party  was  transported  to  Sweat  Mountain,  to  the  summit  of 
which  a  road  had  to  be  built  for  a  distance  of  two  miles.  At  this  station  the  measurements  of 
horizontal  and  vertical  angles  and  the  magnetic  observations  were  completed  by  October  10.  The 
camp  was  then  removed  to  Carnes  Mountain,  a  distance  of  fifty  miles,  where  operations  will  be 
continued  until  the  end  of  the  year. 

The  30-inch  theodolite  was  used  at  the  two  stations  last  mentioned,  but  was  subsequently  em¬ 
ployed  by  Assistant  Boutelle  at  other  points. 

The  statistics  of  work  at  Sweat  and  Kenesaw  Mountains  are  as  follows : 


Signals  observed  on  for  horizontal  angles . . .  39 

Vertical  angles  measured . , .  26 

Number  of  observations .  1,814 
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Reconnaissance  for  the  geodetic  connection^  Georgia. — Eeconnaissance  in  Northern  Georgia  for 
points  in  the  geodetic  connection  was  resumed  by  Assistant  John  A.  Sullivan  in  March,  and  was 
continued  until  the  middle  of  June,  but  was  suspended  in  consequence  of  illness.  In  September, 
Mr.  Sullivan  again  took  the  field,  and  closed  his  reconnaissance  in  October.  In  the  preceding  win¬ 
ter  he  assisted  in  the  measurement  of  the  base-line  near  Atlanta. 

After  visiting  the  four  western  stations  previously  adopted,  and  adding  a  station  still  further 
to  the  westward,  Mr.  Sullivan  made  a  thorough  examination  of  the  country  as  far  as  the  Sand 
Mountain  range,  and  selected  five  additional  points,  by  means  of  which  two  bases  will  be  supplied 
for  crossing  the  Sand  Mountain  plateau  and  for  a  practicable  connection  with  the  Lookout  range, 
as  well  as  one  for  the  extension  of  the  triangulation  to  the  northward  across  Tennessee  to  the  Cum¬ 
berland  Mountains.  He  also  made  a  reconnaissance  of  the  country  northeast  of  the  Atlanta  base, 
and  beyond  its  immediate  connections,  resulting  in  the  selection  of  two  points,  Skitt  Mountain  and 
Gurrahee  Mountain,  for  extending  the  primary  triangulation  parallel  with  the  Atlantic  coast  and 
toward  the  Shenandoah  Valley.  The  scheme  of  triangulation  is  so  arranged  as  to  connect  with 
the  primary  series  before  referred  to,  and  independent  of  the  base,  to  cover  the  entire  northern  part 
of  Georgia.  (Sketch  No.  11.) 

Assistant  Sullivan  reported  at  the  Office  in  December,  and  during  the  present  winter  will  be 
engaged  in  special  field-duty  in  Section  11. 

SECTION  VIII. 

GULF  COAST  AND  BAYS  OF  ALABAMA.  AND  THE  SOUNDS  OF  MISSISSIPPI  AND  LOUISIANA,  TO  VER¬ 
MILION  BAY,  INCLUDING  THE  PORTS  AND  RIVERS.  (Sketch  No.  12.) 

Hydrography  of  Chandeleur  Soimd,  Mississippi. — ^The  steamer  Endeavor  left  Baltimore  on  the  7th 
of  December,  1872,  with  the  party  of  Subassistant  F.  D.  Granger,  but  owing  to  bad  w  eather  did  not 
reach  the  vicinity  of  New  Orleans  until  the  18th  of  January.  As  soon  as  practicable  the  party 
was  at  work  on  the  eastern  side  of  Chandeleur  Sound,  and  there  continued  operations  until  the 
middle  of  April.  Owing  to  natural  changes  of  recent  years,  and  to  the  wanton  displacement  of 
screw-piles  which  marked  the  stations  of  the  triangulation  at  the  outset  of  the  war,  Mr.  Granger 
was  under  the  necessity  of  determining  such  points  as  were  needful  in  the  hydrography.  The 
soundings  subsequently  made  develop  the  eastern  part  of  the  sound,  and  join  with  work  done  in 
previous  years.  Some  of  the  lines  of  soundings  being  fifteen  miles  distant  from  the  Chandeleur 
Islands,  were  determined  by  observing,  on  signal-poles  mounted  on  rafts,  thre'e  of  which  Subassist- 
ant  Granger  moored  at  suitable  positions,  varying  from  six  to  ten  miles  from  land,  from  time  to 
time  moving  the  rafts  as  occasion  required.  The  signals  of  his  device  were  visible  seven  miles ; 
and  the  rafts  being  held  in  place  merely  by  mushroom  weights,  were  readily  moved  into  other  posi¬ 
tions.  The  results  of  this  survey  show  that  eleven  to  twelve  feet  of  water  can  be  carried  through 
the  eastern  part  of  the  sound.  In  reference  to  the  channels,  Mr.  Granger  says :  “  With  Chandeleur 
light  house  bearing  east,  one  mile  off,  by  steering  S.  by  W.  ^  W.,  vessels  of  eleven  feet  draught  can 
go  through,  and  will  pass  between  Old  Harbor  Keys  and  a  shoal  which  lies  about  three  miles  and 
a  half  northwest  of  said  keys.  This  shoal  is  narrow,  and  extends  about  four  miles  in  a  N.  by  E. 
and  S.  by  W.  direction,  and  has  as  little  as  feet  of  water  on  it.^ 

“The  channels  of  the  sound  are  known  to  few,  except  those  who  earn  their  living  by  fishing  in 
its  waters.  Many  vessels  drawing  only  seven  or  eight  feet  pass  to  and  fro  eastward  of  the  Chan¬ 
deleur  Islands,  not  daring  to  venture  through  the  sound.’^ 

The  report  of  Mr.  Granger  specifies  many  changes  which  have  occurred  in  the  contour  of  the 
islands,  and  corresponding  alterations  in  the  positions  of  some  of  the  keys  lying  to  the  westward 
of  the  Chandeleurs.  He  was  aided  in  this  section  by  Messrs.  D.  C.  Hanson  and  C.  A.  Ives.  The 


general  statistics  are : 

Miles  run  in  sounding . 960 

Angles  determined .  3,175 

Number  of  soundings . . . .  49, 505 


The  subsequent  work  of  this  party  has  been  noticed  under  the  head  of  Section  I.  Subassist¬ 
ant  Granger  is  now  engaged  in  Section  VI. 
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Triangulation,  topography,  and  hydrography  of  Mississippi  River,  Louisiana. — Assistant  Charles  H. 
Boyd  resamed  work  in  this  section  on  December  29, 1872.  The  progress  made  during  the  season 
in  the  triangnlation,  topographical  survey,  and  hydrography  of  the  river,  has  been  entirely  satis¬ 
factory.  The  weather  was  unusually  favorable  for  field-operations. 

Commencing  at  the  base,  Fanny-Jesuit,  where  the  work  was  suspended  early  in  1872,  the 
triangulation  was  extended  up  the  river  to  New  Orleans,  a  distance  of  26  miles,  and  was  well 
checked  throughout  its  length.  The  connection  with  the  point  formerly  occupied  in  New  Orleans 
was  partially  effected  5  that  with  the  Lake  Borgne  triangnlation  was  arranged,  and  the  intervening 
country  was  examined  preparatory  to  the  opening  of  the  lines  through  the  cypress-swamps. 

In  regard  to  the  difficulties  encountered  in  carrying  on  this  work.  Assistant  Boyd  mentions, 
among  others,  the  necessity  for  extreme  care  in  selecting  lines  across  the  belt  of  fast-land  bordering 
each  bank  of  the  river.  This  belt  is  either  densely  wooded,  or  cultivated  in  sugar,  rice,  and  fruits 
and  hence,  much  labor  was  required  to  find  the  courses  most  free  from  obstructions  and  most 
favorable  for  the  work,  and,  at  the  same  time,  unobjectionable  to  the  proprietors  of  the  land.  So 
far,  no  damages  have  been  paid.or  asked  for.  Behind  the  strip  of  fast-land  are  the  cypress-swamps. 
Owing  to  the  level  character  of  the  country,  the  theodolite,  as  in  previous  seasons,  was  elevated  on 
tripods,  from  20  to  26  feet  in  height,  at  every  station  occupied  by  the  observer,  except  in  cases 
where  chimneys,  steeples,  and  buildings  could  be  used  as  substitutes. 

Mr.  0.  H.  Van  Orden  served  as  aid  in  the  triangulation,  and  Mr.  J.  Hergesheimer  in  topography. 
Both  performed  their  respective  duties  acceptably. 

Field-work  was  closed  on  the  24th  of  April,  when  the  schooner  Varina,  which  had  been  used 
for  the  accommodation  of  the  party,  was  sent  to  the  “  Head  of  the  Passes  for  the  winter.  Assistant 
Boyd  and  the  triangulation-party  then  proceeded  to  Illinois  to  take  up  the  work  there,  as  will  be 
presently  referred  to.  The  statistics  of  the  triangulation  on  the  Mississippi  are  as  follows : 


Lines  opened .  21 

Points  determined . 54 

Angles  measured . .  278 

Number  of  observations . . . . . 4, 776 


The  topographical  survey  covers  all  the  fast-lands  adjacent  to  the  Mississippi,  giving  the  swamp 
and  marsh  line,  and  showing  all  connections  between  the  river  and  the  bayous  behind.  The  survey 
closed  for  the  season  with  a  full  sheet,  six  miles  below  New  Orleans.  It  was  expected  that  another 
sheet  would  have  been  completed,  but  with  the  hope  of  closing  the  triangulation  at  New  Orleans 
during  April,  the  whole  force  of  the  party  was  given  to  that  special  work,  and,  after  April,  funds 
were  not  available  for  carrying  out  the  plan  of  leaving  the  topographical  party  to  bring  up  the 


survey.  The  plane-table  statistics  are : 

Miles  of  shore-line  surveyed . .  . .  40 

Miles  of  roads  . . . . .  275 

Miles  of  levee  and  canal . . . 310 

Area  (square  miles) . .  54 


The  hydrography  of  the  Mississippi  also  closed  with  a  full  sheet,  just  below  English  Turn,’’ 
where  the  freshets  and  rapid  currents  overtook  the  party  in  March.  Soundings  between  that  point 
and  New  Orleans  can  be  hiade  with  greater  accuracy  and  less  labor  in  the  early  part  of  the  coming 
season,  at  which  time  the  river  is  low  and  the  current  less.  The  hydrographic  statistics  are : 


Sounding-lines  in  miles . 75 

Casts  of  the  lead . - .  1,*917 

Sextant-angles . 636 

Sets  of  current-observations .  6 

Days’  record  of  tides,  January  1  to  May  1 .  120 


The  party  of  Assistant  Boyd  is  now  arranged  for  resuming  the  detailed  survey  of  the  Missis¬ 
sippi  in  the  vicinity  of  New  Orleans.  Under  the  next  head  mention  will  be  made  of  its  occupation 
during  the  summer  and  autumn. 

H.  Ex.  133 - 6 
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Triangulation  in  Missouri. — The  triangulation-party,  under  Assistant  Boyd,  was  transferred  at 
the  end  of  April,  from  Louisiana  to  the  vicinity  of  the  base,  in  Illinois,  opposite  Saint  Louis,  where 
the  work  of  the  geodetic  connection  was  resumed  on  the  1st  of  May.  During  that  month,  the  four 
stations  on  the  Illinois  side  of  the  Mississippi  Eiver,  including  the  ends  of  the  base  measured  on  the 
American  Bottom,  were  successively  occupied,  and,  in  June,  the  measurements  of  horizontal  angles, 
at  stations  on  the  Missouri  side,  were  in  great  part  completed.  The  progress  of  the  observations 
at  these  stations  was  greatly  delayed  by  the  smoke  hanging  over  Saint  Louis,  through  which  some 
of  the  lines  of  sight  necessarily  passed.  Early  in  July,  the  intense  heat  increased  the  diifficulty  of 
seeing  the  signals,  and  the  malaria  of  the  season  and  locality  made  all  the  party  ill.  Under  these 
circumstances,  it  was  impossible  to  obtain  results  at  all  adequate  to  expenditures.  Field-work  was 
consequently  suspended  during  that  month  and  August.  Assistant  Boyd  and  his  aid  devoted  this 
interval  to  the  large  amount  of  office- work  on  hand,  belonging  to  the  survey  of  the  Lower  Mississippi. 

Field-work  was  resumed  near  Saint  Louis  early  in  September,  and  continued  until  the  3d  of 
November,  when  the  season  closed.  During  this  period  the  reconnaissance  was  extended,  and  the 
triangulation,  the  sides  of  which  vary  in  length  from  eight  to  eighteen  miles,  was  completed  for  a 
distance  of  thirty-two  miles  westward  of  Saint  Louis. 

The  principal  obstacle  to  rapid  progress  in  this  triangulation  is  found  in  the  forests  of  hard¬ 
wood,  which  cover  all  the  ridges,  and  through  which,  without  cutting  lines  of  sight,  the  use  of  the 
theodolite  is  impossible.  This  natural  impediment  cannot  well  be  met  in  July  and  August,  for 
reasons  already  stated.  The  best  months  for  carrying  on  the  work.  Assistant  Boyd  states,  from  the 
experience  of  two  years,  to  be  the  season  from  September  15  to  November  15,  and  during  May  and 
June. 

Mr.  C.  H.  Yan  Orden,  the  aid  in  the  party,  is  commended  for  efficiency  in  the  reconnaissance 


and  triangulation.  The  statistics  for  this  season  are : 

Signals  erected . 6 

Lines  opened . . . . .  *  29 

Stations  occupied . . . 14 

Angles  measured .  107 

Number  of  observations .  6, 678 


This  work  will,  if  practicable,  be  resumed  early  in  May  of  the  coming  year. 

Oeodetic  connection. — The  State  of  Wisconsin,  having  made  ample  provision  for  its  geological 
Bur\  ey.  Dr.  J.  A.  Lapham,  chief  geologist,  in  April,  applied  for  the  benetlt  of  the  provision  of  Con¬ 
gress  in  regard  to  the  determination  of  geographical  points  on  which  to  base  the  subsequent  State 
survey.  Prof.  J.  E.  Davies,  of  the  State  University,  at  Madison,  qualified  himself  for  field-work  in 
triangulation  by  personally  witnessing  the  operations  of  Professor  Qnimby,  who  passed  the  summer 
in  determining  points  within  the  limits  of  the  State  of  New  Hampshire.  Owing,  however,  to  the 
limited  means  available  for  continuing  work  already  begun  in  the  geodetic  connection,  it  was  found 
inexpedient  to  commence  triangulation  in  Wisconsin  within  the  present  fiscal  year.  That  the 
request  of  the  State  geologist  might  be  met  in  part,  arrangements  were  made  for  the  determination 
of  several  geographical  points  by  observations  for  latitude  and  longitude. 

In  July,  Assistant  G.  W.  Dean  conferred  with  Dr.  Lapham,  at  Madison,  and  established  an 
astronomical  station  in  the  grounds  of  the  university,  about  a  mile  west  of  the  State-house.  The 
station  was  carefully  marked  by  stone  piers,  and  the  longitude  of  the  point  was  determined  by 
exchanging  clock-signals  during  five  nights  in  the  latter  part  of  July,  between  Assistant  F.  Blake, 
at  Madison,  and  Assistant  Edward  Goodfellow,  at  Omaha;  the  longitude  of  the  last-mentioned 
point  having  been  determined  in  1869. 

At  Madison,  Assistant  Blake  determined  the  latitude  by  observing  twelve  pairs  of  stars  during 
five  nights  with  the  zenith  telescope. 

At  La  Crosse,  Wis.,  a  station  was  marked  in  Court-House  Squ(»re^  and  clock-signals  were 
exchanged  with  the  observer  at  Omaha  during  four  nights.  Latitude  was  determined  at  the  same 
station  from  the  record  of  observations  on  thirteen  pairs  of  stars  during  three  nights. 

While  these  operations  were  in  progress,  request  was  made  by  Prof.  William  Folwell,  president 
of  the  Minnesota  State  University,  for  the  determination  of  a  point  at  Minneapolis;  some  prelimi- 
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nary  action  having  been  taken  in  the  State,  in  regard  to  a  trigonometrical  survey,  which  might 
soon  be  commenced,  under  the  direction  of  the  officers  of  the  university.  In  accordance  with  the 
application.  Assistant  Blake  was  sent  to  Minneapolis,  and  marked  a  station  near  the  university 
building.  Clock-signals  for  determining  the  longitude  of  the  point  were  exchanged  on  four  nights 
with  the  observer  at  Omaha.  Mr.  Blake  ascertained  the  latitude  of  the  station  at  Minneapolis  by 
observing  on  ten  pairs  of  stars  during  five  nights. 

Telegraphic  facilities  for  the  work  in  Wisconsin  and  Minnesota  were  furnished  free  of  charge 
by  Z.  G.  Simmons,  esq.,  president  of  the  Northwestern  Telegraph  Company.  All  the  astronomical 
records  of  the  party  have  been  completed  in  duplicate,  and  good  progress  has  been  made  in  the 
computation  of  results. 

At  Omaha,  Assistant  Goodfellow  was  cordially  assisted  by  members  of  the  Board  of  Education. 
His  report  mentions  also  his  indebtedness  to  Mr.  Frank  Lehmer,  manager  of  the  Western  Union 
Telegraph  Office,  at  Omaha,  for  information  and  for  many  facilities  in  the  prosecution  of  the  work. 
Mr.  J.  B.  Baylor  served  as  aid  in  the  astronomical  party  at  Omaha.  Leaving  the  observers  to  com¬ 
plete  the  details,  which  were  planned  at  the  outset  of  the  season.  Assistant  Dean  passed  on  west¬ 
ward  to  arrange  for  the  determination  of  points  in  Colorado.  The  operations  of  his  party  there 
will  be  stated  further  on  in  this  report,  under  the  heading  “  Interior.^ 

SECTION  IX. 

GULF  COAST  OF  WESTERN  LOUISIANA  AND  OF  TEXAS,  INCLUDING  BAYS  AND  RIVERS.  (Sketch  No.  13.) 

Triangulation  at  Galveston  Harbor  and  of  the  coast  from  East  Bay  toward  Sabine  Pass,  Texas. — 
The  duty  of  determining  the  position  of  the  light-houses  and  beacons  erected  in  Galveston  Harbor 
since  the  date  of  the  survey,  and  of  continuing  the  triangulation  of  the  coast  of  Texas  eastward 
from  the  head  of  East  Bay,  where  it  was  suspended  in  1861,  was  assigned  to  Assistant  S.  C.  Me- 
Corkle. 

The  surveying  party  reached  Galveston  on  the  7th  of  December,  1872,  in  charge  of  the  aid, 
Mr.  D.  S.  Wolcott,  and  a  week  after  was  joined  by  Mr.  McCorkle.  Two  of  the  station-marks  being 
found,  viz.  Dollar  Point  and  Bolivar  Point,  a  high  tripod  with  its  accompanying  scaffold  was 
erected  at  the  latter,  from  which  to  observe  on  the  cathedral  tower,  as  within  a  few  years  a  large 
building  had  been  put  up  in  the  city,  cutting  off  the  view  of  the  cathedral  from  the  ground  at 
Bolivar  Point.  A  new  station  on  Pelican  Island  was  determined  in  position  from  the.  two  stations 
mentioned,  and  was’checked  by  observations  on  the  cathedral.  With  these  three  the  positions  of 
the  light-houses  and  beacons  were  fixed. 

In  the  beginning  of  February  the  party  was  transferred  to  the  head  of  Bast  Bay,  where,  after 
diligent  search,  three  of  the  interior  points  were  identified.  The  line  connecting  two  of  these. 
Oyster  Bayou  and  Northwest  Bend,  (Sketch  No.  13,)  was  adopted  as  a  base,  and  from  this  the  tri¬ 
angulation  was  extended  to  the  eastward  as  far  as  the  season  would  permit.  Unusually  wet  and 
stormy  weather;  tlie  difficulty  of  obtaining  means  of  transportation  suitable  to  the  character  of 
the  country,  and  the  high  charges  for  such  service  in  that  section,  all  conjoined  to  reduce  the  results 
below  the  standard  usually  reached  by  the  same  allotment  for  party  expenses.  While  Assistant 
McCorkle  was  disabled  by  continued  illness,  the  field-work  was  carried  on  efficiently  by  Mr.  D.  S* 
Wolcott,  the  aid  in  the  party.  The  statistics  of  this  work  are  : 


Signals  erected . 12 

Stations  occupied .  12 

Angles  measured .  76 

Number  of  observations . .  . 2, 040 


Assistant  McCorkle  was  occupied  in  field-work  during  the  summer  in  Section  II,  and  is  now 
preparing  for  reconnaissance  duty  in  Section  VII. 

Hydrography  of  Espiritu  Santo  and  San  Antonio  Bays,  Texas. — The  hydrographic  survey  of  the 
inclosed  basins  of  water  on  the  coast  of  Texas  was  resumed  in  November  last  by  Subassistant  L: 
B.  Wright.  The  schooner  Stevens  was  assigned  for  the  work,  but,  as  that  vessel  could  not  cross 
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several  of  the  bars,  the  inside  waters  were  sounded  by  means  of  a  small  coasting-schooner  chartered 
for  the  purpose. 

As  in  the  case  of  Matagorda  Bay,  the  triangnlation-signals  which  had  been  erected,  previous 
to  the  late  civil  war,  on  Espiritn  Santo  and  San  Antonio  Bays,  had  been  either  blown  down  or 
destroyed;  and  only  in  a  few  cases  could  their  positions  be  identified.  Two  of  the  old  stations 
were  found,  and  with  the  line  connecting  these  as  a  base,  a  plane-table  triangulation  was  carried, 
with  good  success,  31  miles;  and  with  the  new  points  thus  established  two  hydrographic  sheets 
were  completed.  These  show  in  statistics: 


Miles  of  sounding-lines . . . . .  560 

Number  of  angles  measured .  3, 936 

Number  of  soundings .  38,334 


Messrs.  F.  W.  Eing  and  J.  B.  Baylor  served  efficiently  as  aids  in  the  hydrographic  party.  Sub¬ 
assistant  Wright  passed  the  summer  and  autumn  in  service  at  the  north,  as  mentioned  under  the 
head  of  Section  II.  He  has  now  resumed  hydrographic  duty  on  the  coast  of  Texas,  and  will  there 
conduct  a  party  during  the  winter  and  ensuing  spring. 

INTEEIOE. 

WEST  OF  MISSISSIPPI  RIVER. 

Geodetic  connection. — In  the  interest  of  the  geological  survey,  which  is  now  in  progress  in  the 
Territories  of  the  United  States  under  the  direction  of  Prof.  F.  V.  Hayden,  application  was  made 
early  in  the  present  season  by  James  T.  Gardner,  esq.,  chief  of  the  geographical  and  topographical 
staff,  for  determinations  of  latitude  and  longitude  at  several  points  in  Colorado.  As  already  stated 
in  this  report,  similar  requests  were  made  somewhat  later  in  the  year,  in  behalf  of  surveys  contem¬ 
plated  by  the  States  of  Wisconsin  and  Minnesota. 

The  position  of  a  station  in  Omaha,  Neb.,  is  known  by  careful  determinations  made  for  latitude 
and  longitude  in  1869.  By  proper  arrangements,  therefore,  one  observer  at  Omaha  sufficed  for  the 
exchange  of  clock-signals  by  telegraph  with  several  observers,  each  at  a  distant  station.  The  tele¬ 
graph  circuit  between  that  place  and  Denver,  in  Colorado,  about  six  hundred  and  twenty  miles, 
was  the  least  distance  through  which  signals  were  exchanged  by  the  parties,  the  circhit  l^tween 
Omaha  and  Minneapolis  being  about  nine  hundred  and  twenty  miles.  Assistant  George  W.  Dean, 
having  made  the  requisite  arrangements  with  telegraph  companies  in  advance  of  taking  the  field, 
organized  his  party  so  as  to  occupy  several  stations  at  the  same  time.  Assistant  Edward  Goodfel- 
low  was  stationed  at  Omaha,  and  was  there  engaged  from  the  beginning  of  July  until  the  close  of 
September  in  exchanging  clock-signals  with  observers  at  six  distant  points,  the  exact  longitude  of 
which  had  not  been  previously  known.  By  Mr.  Goodfellow  and  his  aid,  Mr.  J.  B.  Baylor,  an  aggre¬ 
gate  of  nine  hundred  and  twenty  observations  on  ninety-four  stars  were  recorded,  in  the  course  of 
seventeen  nights,  for  determining  the  clock  and  instrumental  corrections. 

At  Denver,  in  Colorado,  Assistant  Dean  selected  a  point  favorable  for  connection  with  Mr. 
Gardner’s  survey  of  the  mountain-ranges  of  the  Territory.  The  longitude  of  the  station  was  estab¬ 
lished  by  exchanging  clock-signals  during  four  nights  with  the  observer  at  Omaha,  local.time  and 
instrumental  corrections  being  found  in  the  usual  way,  by  observing  zenith  and  circumpolar  stars. 

Mr.  Edwin  Smith,  aid  in  the  party  of  Assistant  Dean,  determined  the  latitude  at  Denver  by 
observing  on  sixteen  pairs  of  stars  during  six  nights.  The  magnetic  declination,  dip,  and  intensity 
were  also  ascertained  by  full  series  of  observations  at  that  station. 

The  position  occupied  at  Denver  by  the  astronomical  instruments  was  referred  by  geodetic 
measurements  to  the  spire  of  the  public-school  building  in  that  city.  At  Colorado  Springs  a  station 
was  occupied,  at  which  the  summit  of  Pikers  Peak  is  in  full  view.  Observations  for  determining 
longitude  were  made  as  at  other  places,  clock-signals  being  exchanged  during  four  nights  with 
Assistant  Goodfellow,  who  remained  at  Omaha.  Eight  nights  were  employed  by  the  party  at 
Colorado  Springs  in  observing  fourteen  pairs  of  stars  for  latitude.  The  magnetic  elements  were 
determined  by  the  usual  method. 

At  a  third  station,  Trinidad,  near  the  southern  boundary  of  Colorado,  observations  similar  to 
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those  already  mentioned  were  recorded  for  the  determination  of  latitude,  longitude,  and  the  magnetic 
elements.  Mr.  C.  H.  Fitch  aided  in  the  service  at  this  station. 

The  report  of  Assistant  Dean  mentions  renewed  obligations  for  the  friendly  co-operation  of 
General  Anson  Stager,  superintendent  of  the  Western  Union  telegraph  lines,  in  addition  to  the  free 
use  of  the  lines  accorded  by  the  company  for  the  exchange  of  time-signals.  My  thanks  are  due 
also  to  General  W.  J.  Palmer,  president  of  the  Denver  and  Rio  Grande  Railway  Company,  for 
discriminating  in. rates  of  charges  for  transportation  requisite  in  the  service;  and  to  Messrs.  W.  S. 
Jackson  and  W.  W.  Borst,  of  the  same  company,  for  facilities  extended  to  the  several  observers  who 
were  engaged  in  Colorado. 

The  party  of  Assistant  Dean  is  now  arranged  for  determining  the  longitude  at  southern  stations 
of  the  Atlantic  and  Gulf  coast. 


SECTION  X. 

COAST  6f  CALIFORNIA,  INCLUDING  THE  BAYS,  HARBORS,  AND  RIVERS.  (Sketches  Nos.  14,  15,  and  16.) 

On  the  western  coast  the  season  has  been  generally  unfavorable  for  field-work,  but  the  autumn 
opened  with  good  weather,  and  operations  have  been  pushed  so  that  a  good  average  is  shown  by 
the  abstracts  of  the  several  field-reports.  As  usual,  the  abstracts  will  be  arranged  in  geographical 
order,  beginning  with  mention  of  work  done  on  the  southern  coast  of  California.  All  the  chiefs  of 
field-parties  under  my  general  instructions,  assigning  them  to  duty  in  specified  sites,  have  had  the 
advice  of  Assistant  George  Davidson  in  regard  to  the  limits  and  character  of  their  work.  His  inti¬ 
mate  knowledge  of  the  reljuirements  of  the  service  on  this  coast  has  availed  also,  as  heretofore, 
in  making  the  most  judicious  subdivision  of  the  means  allotted  for  continuing  the  survey. 

The  progress  of  work  on  the  Santa  Barbara  Islands  and  their  trigonometrical  connection  is 
very  satisfactory.  Mr.  Davidson’s  party  is  now  engaged  in  connecting  points  on  them  with  the 
main  triangulation  of  the  coast  of  California,  the  scheme  of  which  is  now  complete  by  reconnais¬ 
sance  from  Santa  Barbara  to  Monterey. 

The  geodetic  connection  across  the  continent  has  not  been  pressed  from  the  western  side  for 
want  of  means.  If  practicable,  reconnaissance  for  suitable  stations  will  be  resumed  in  the  coming 
spring. 

In  addition  to  the  details  of  estimates  for  the  several  parties,  Assistant  Davidson  has  supplied 
information  verbally  and  in  writing,  to  such  as  have  applied  for  data  needful  in  important  local 
operations.  By  act  of  Congress  approved  in  March,  1873,  the  President  of  the  United  States  desig¬ 
nated  three  commissioners  to  report  upon  the  feasibility  of  plans  for  the  irrigation  of  the  Sacra¬ 
mento,  San  Joaquin,  and  Tulare  Valleys,  two  of  the  commissioners  to  be  officers  of  the  Corps  of 
United  States  Engineers,  and  the  third  from  the  Coast  Survey.  Assistant  Davidson  was  ap¬ 
pointed  on  account  of  his  long  service  and  familiarity  with  the  geographical  features  of  the  western 
coast,  and  is  now  engaged  in  the  joint  report  on  their  investigations. 

The  valleys  just  mentioned  constitute,  in  reality,  but  one  great  valley  between  the  Sierra  Ne¬ 
vada  range  and  the  coast  mountains,  and  between  the  thirty-fifth  and  forty-first  degrees  of  latitude. 
The  valley  is  four  hundred  and  twenty  miles  long,  has  an  average  width  of  over  forty  miles  exclu¬ 
sive  of  the  foot-hills,  and  is  a  special  feature  of  the  Pacific  coast  geography.  Mr.  Davidson  calls  it 
the  Valley  of  California^  and,  in  his  opinion,  ten  millions  of  acres  of  rich  land  in  it  admit  of  irri¬ 
gation.  The  entire  region  and  the  surrounding  foot-hills  have  been  repeatedly  travei*8ed  by  the 
commissioners.  Limited  means  in  the  appropriation  did  not  admit  of  detailed  observations  on  the 
soil,  water-supply,  and  topographical  features,  but  the  commissioners  are  strongly  impressed  with 
the  apparent  feasibility  of  rendering  the  great  valley  the  granary  of  the  western  coast. 

Latitude  and  longitude  of  the  Transit  of  VenvA  station^  1769. — Under  special  instructions.  Assist¬ 
ant  Davidson,  accompanied  by  Messrs.  S.  R.  Throckmorton,  jr.,  and  W.  S.  Edwards,  aids,  with 
two  men,  went  to  San  Jos^  del  Cabo  in  March,  to  identify,  if  possible,  the  transit  of  Venus  station 
occupied  by  M.  Chappe  de  I’Auteroche  in  1769.  Mr.  Davidson  had  previously  endeavored  to  gather 
information  in  regard  to  the  locality,  and  Assistant  Hilgard  had  sought,  in  Paris,  to  obtain  a  detailed 
description  of  the  place,  but  without  success;  Cassini’s  meager  description  was  the  only  guide 
available.  Mr.  Davidson’s  special  report  of  April  12  made  known  the  difficulties  of  ascertaining 
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the  exact  station.  The  mission  mentioned  in  the  old  record  had  occnpied  four  positions,  iuclading 
that  of  1769,  within  a  stretch  of  five  miles  along  the  river,  but  there  were  no  church  records 
to  specify  the  years  of  change.  Some  of  the  foundations  were  found,  by  personal  examination. 
The  third  and  the  fourth,  or  present  location  of  the  building,  were  nearly  identical.  Fortunately 
the  priest  now  in  charge,  an  uneducated  Indian,  was  able  to  point  out  the  foundations  of  the  third 
mission-building  and  the  traditional  position  of  the  ‘‘  large  granary  ”  attached  to  it.  In  this  gran¬ 
ary  the  French  astronomer  had  erected  the  instrument,  piers  of  masonry,  &c.,  but  all  traces  of  piers 
or  foundations  were  gone  or  covered  up.  The  relative  position  and  the  limits  of  the  granary  were 
known  to  have  been  within  certain  circumscribed  limits;  and  after  sifting  this  and  other  evidence, 
and  studying  the  peculiar  topography  of  the  site,  Assistant  Davidson  became  satisfied  that  the 
Venus  station  of  1769  was  on  the  southeast  side  of  the  present  sacristy,  and  between  it  and  the 
wall  bordering  the  street.  His  conclusion  is  that  he  has  recovered  de  I’Auteroche’s  position  within 
an  area  of  twenty  feet  square. 

The  station  thus  identified  was  at  once  connected  by  triangulation  with  the  Geographical 
Eeconnaissance  station  used  by  Mr.  Eimbeck  at  San  Jos6  del  Cabo  a  fortnight  before  Mr.  David¬ 
son’s  arrival.  For  this  purpose  a  base  of  3,804  feet  was  measured ;  observations  were  made  for 
time  by  the  sextant  and  for  azimuth  upon  Polaris  near  elongation  with  theodolite  No.  37.  The 
records  of  this  work  were  promptly  transmitted  to  the  ofiQce. 

Assistant  Davidson  made  diligent  inquiry  for  the  location  of  Don  Joaquin  Velasquez  de  Leon’s 
Venus  station  at  Santa  Ana,  not  far  from  San  Jos6  del  Cabo,  where  the  transit  of  1769  was  also 
observed ;  but  there  are  no  available  church  records,  no  local  history  or  even  tradition ;  and  the 
government  archives  at  Madrid  and  contemporary  records  at  Paris  have  yielded  scarcely  any 
light  upon  the  subject,  although  Assistant  Hilgard,  while  in  Europe,  joined  in  every  effort  to  obtain 
information. 

During  the  voyage  from  San  Francisco  to  San  Jos6  del  Cabo,  Assistant  Davidson  seized  every 
opportunity  to  obtain  views  of  the  points,  capes,  islands,  and  mountains  on  the  coast,  and  made 
forty-two  views  from  positions  in  the  regular  track  of  the  steamers  trading  between  California  and 
Mexico. 

Geographical  and  hydrographic  rcconnamanccj  San  Diego  to  Cape  8an  Lucas. — In  January, 
Assistant  Davidson  detailed  from  his  party  Sub-Assistant  Wm.  Eimbeck,  Mr.  T.  J.  Lowry,  aid, 
and  an  eflBcient  observatory  hand,  to  accompany  the  steamer  Hassler  and  make  observations  for 
determining  the  latitude,  longitude,  and  magnetic  declination,  at  points  between  San  Diego  and 
Cape  San  Lucas,  Lower  California.  For  this  purpose,  Mr.  Davidson  obtained  from  the  Navy 
Department  the  use  of  twelve  chronometers;  seven  were  furnished  from  his  own  stock  of  instru¬ 
ments;  and  the  observer  had  the  use  of  five  belonging  to  the  Hassler.  In  order  to  obtain 
a  preliminary  traveling  rate  for  the  chronometers,  Mr.  Eimbeck  made  observations  at  San  Fran, 
cisco,  and  also  at  San  Diego,  where  the  work  really  commenced.  The  work  along  the  western  coast 
of  Lower  California  embraced  the  occupation  of  fourteen  astronomical  stations,  at  six  of  which  the 
magnetic  elements  were  determined. 

The  following  summary  exhibits  the  statistics  of  the  field-work  commenced  January  11,  and 
terminated  April  7  :  San  Francisco,  49  star-transits  on  4  nights;  San  Diego,  50  on  3  nights;  Todos 
Santos  Bay,  15  on  1  night,  and  8  pairs  of  latitude-stars;  San  Martin’s  Island,  29  star-transits  on  2 
nights,  4  pairs  of  latitude-stars,  and  observations  for  magnetic  declination;  San  Geronimo  Island, 
24  star-transits  on  2  nights,  and  6  pairs  of  latitude-stars;  La  Playa  Maria,  15  star-transits  on 
1  night,  and  13  pairs  of  latitude-stars;  Lagoon  Head,  14  star-transits  on  1  night,  13  pairs  of 
latitude-stars,  and  observations  for  magnetic  declination;  Cerros  Island,  43  star-transits  on 
3  nights,  i2  pairs  of  latitude-stars,  and  the  magnetic  elements ;  Cape  San  Lucas,  13  star-transits 
on  1  night,  and  12  pairs  of  latitude-stars ;  San  Jos4  del  Cabo  15  star-transits  on  1  night,  14  pairs 
of  latitude-stars,  and  the  magnetic  elements ;  Magdalena  Bay,  16  star-transits  on  1  night,  10  pairs  of 
latitude-stars,  and  the  magnetic  elements ;  Pequena  Bay,  16  star-transits  on  1  night,  and  10  pairs 
of  latitude-stars;  Abreojos  Point,  13  star-transits  on  1  night,  and  10  pairs  of  latitude-stars;  Ascen¬ 
sion  Island,  20  star-transits  on  2  nights,  8  pairs  of  latitude-stars,  and  magnetic  declination. 

The  instruments  used  were  the  meridian  instrument  No.  1,  which  has  proved  itself  well  adapted 
for  such  work ;  and  the  theodolite  magnetometer  No.  3.  The  stars  for  time  were  taken  from 
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the  field  catalogue  of  1,057  stars,  prepared  by  Assistant  Davidson,  with  mean  places  reduced 
to  1870.0.  Observations  for  azimuth,  in  connection  with  the  observations  for  magnetic  declination 
were  made  on  the  Sun’s  limb.  The  stations  were  all  permanently  marked,  and  full  descriptions 
and  sketches  have  been  filed  with  the  records.  Upon  the  return  of  the  party  to  San  Francisco, 
observations  were  made  for  the  value  of  the  micrometer  screw  of  the  meridian  instrument,  and  for 
the  value  of  the  “  finder”  level  divisions,  as  the  delicate  latitude-level  had  been  broken  by  the 
blowing  down  of  the  portable  observatory  in  a  high  wind  on  San  Martin’s  Island. 

During  the  voyage  Messrs.  Eimbeck  and  Lowry  computed  approximate  results  for  the  latitude 
and  longitude.  After  the  return  of  the  party  to  San  Francisco  the  records  were  duplicated  and 
complete  reductions  and  computations  were  made  of  all  the  observations.  These  results  were 
furnished  for  the  use  of  the  hydrographic  party,  and  give  special  value  to  the  reconnaissance 
between  San  Diego  and  San  Jos6  del  Cabo,  a  stretch  of  the  Pacific  coast  known  to  be  very 
erroneously  laid  down  on  the  most  recent  London  charts,  and  a  site  of  disaster  to  several 
steamships. 

Magnetic  observations  at  San  Diego, — In  November,  1872,  Assistant  Davidson  sent  his  aid,  Mr. 
S.  R.  Throckmorton,  to  San  Diego,  to  determine  the  magnetic  elements  at  the  station  occupied  by  the 
former  in  1871,  and  to  connect  it  with  the  present  scheme  of  triangulation.  The  results  point  to  a 
much  larger  annual  increase  than  had  been  derived  from  previous  discussions.  Mr.  Throckmorton 
recorded  64  observations  for  declination  on  three  days  ]  32  for  dip,  with  two  needles ;  30  for  deflec¬ 
tion  ;  27  for  vibration.  Observations  for  time  were  made  with  the  sextant ;  and  two  stations  were 
occupied  with  the  theodolite. 

Commander  P.  C.  Johnson,  United  States  Navy,  Assistant  Coast  Survey,  left  San  Francisco  on 
the  15th  of  January,  with  his  hydrographic  party  in  the  steamer  Hassler.  At  San  Diego,  examination 
was  commenced  for  the  development  of  such  dangers  to  navigation  as  might  be  found  in  the  vicinity 
of  the  ordinary  sailing  route  to  Cape  San  Lucas.  To  the  southward  and  westward  of  San  Diego, 
and  nearly  five  miles  off  shore,  a  kelp-patch  was  struck  with  eleven  and  three-quarter  fathoms  of 
water  about  it.  Subsequently  this  locality  was  sounded,  and  the  position  of  the  kelp  was  marked 
on  the  chart. 

Farther  to  the  southward  Todos  Santos  Bay  was  sounded  by  the  party  5  and  the  shore-line, 
erroneous  there  as  elsewhere  on  charts  of  the  coast  of  Lower  California,  was  carefully  retraced,  as 
was  also  the  shore  line  of  Colnett  Bay,  where  the  steamer  anchored  on  the  night  of  the  28th  of 
January.  In  passing  southward,  errors  in  shore-line,  as  given  on  the  charts,  were  found  to  be 
larger,  the  most  notable  being  at  San  Sebastian,  Viscaino  Bay,  the  shores  of  which  w^ere  traced 
from  the  northward  to  a  point  opposite  to  Cerros  Island. 

At  San  Martin  Island,  where  Subassistant  Eimbeck  was  landed,  with  suitable  instruments  for 
determining  its  geographical  position,  his  temporary  observatory  was  blown  away  by  a  violent  rain- 
squall  oh  the  night  of  the  1st  of  February.  One  side  of  the  observatory  was  thrown  a  hundred 
feet  across  the  rocks,  and  all  the  instruments  were  injured.  While  means  were  taken  for  repairing 
the  damage  as'far  as  possible,  soundings  were  made  in  the  vicinity  of  the  island.  The  dangerous 
rock  reported  to  be  near  the  route  followed  by  vessels  was  found  and  developed.  Commander  John¬ 
son  states  that  it  has  only  9  feet  of  water  on  it,  and  that  its  position  is  south  3^  east  (magnetic) 
from  the  eastern  end  of  San  Martin  Island,  and  distant  3.2  miles.  While  the  party  was  searching, 
it  was  noticed  that  a  vessel  of  less  than  9  feet  draught  had  passed  directly  over  the  rock.  Before 
leaving  the  vicinity  a  map  was  carefully  made  of  San  Martin  Island  and  of  the  adjacent  coast,  forty- 
five  miles  of  shore-line  being  traced  in  passing  from  the  island  to  Point  Baja,  where  the  steamer 
anchored  on  the  6th  of  February. 

The  position  of  San  Geronimo  Island,  as  determined  by  the  observations  of  Subassistant  Eim¬ 
beck,  decidedly  differs  from  that  given  on  the  London  published  chart.  In  fact,  certain  points 
marked  on  them,  as  prominent  headlands,  do  not  exist.  The  intention  of  the  party  in  the  Hassler 
was  to  determine  in  position  such  as  were  prominent,  but  of  those  so  marked  none  were  found 
conformable  to  the  actual  trend  of  the  coast.  The  points,  however,  which  were  occupied  by  the 
party  are  well  distributed ;  and  the  results,  with  the  large  amount  of  corrected  coast  line,  will  avail 
for  the  speedy  correction  of  the  general  sailing-chart  of  the  coast  of  Lower  California.  Near  Plaza 
Maria,  the  position  of  which  was  determined  by  the  astronomical  party,  the  shore-line  was  sur. 
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veyed,  and  was  found  to  differ  greatly  from  the  published  outline.  A  point  lower  down,  where  a 
marked  change  occurs  in  the  character  of  the  coast,  was  named  Lagoon  Head^  because  of  the  large 
stretches  of  lagoon,  which  it  is  believed  were  formerly  places  of  resort  for  whales.  The  position  of 
the  head  was  determined,  and  lines  of  soundings  were  run  in  the  vicinity.  Several  days  were 
passed  in  examining  the  waters  near  Cerros  Island,  while  the  party  on  shore  made  observations  for 
its  position  and  for  determining  the  magnetic  declination.  Soundings  were  made  in  the  passage 
between  ]^atividad  Island  and  Point  Eugenio,  in  which  passage  a  rock  had  been  reported  as  hav¬ 
ing  on  it  only  12  feet  of  water.  During  a  heavy  swell  the  channel  was  carefully  observed,  but  the 
swell  nowhere  in  it  revealed  such  a  danger.  One  heavy  breaker  was  located  for  the  chart,  but  the 
spot  is  much  out  of  the  channel,  and  is  surrounded  by  kelp.  The  conclusion  of  Commander  John¬ 
son  is  that  no  dangers  to  navigation  exist  in  this  passage,  except  such  as  are  well  marked  by  kelp. 
Leaving  Cerros  Island  on  the  19th  of  February,  the  Bossier  was  kept  on  the  usual  route,  going 
southward  and  eastward.  In  rounding  Point  Abreojos,  soundings  very  suddenly  shoaled  from  ten 
and  a  half  fathoms  to  only  four  and  a  half,  when  the  anchor  was  let  go  about  three-quarters  of  a 
mile  from  shore.  The  reef  and  shoal  in  that  vicinity  were  examined,  and  proved  to  be  very  exten¬ 
sive. 

On  the  way  southward  Paymaster  Stanton,  of  the  steamer  Bossier^  made  a  panoramic  sketch 
of  the  coast,  specially  including  headlands  and  other  landmarks,  as  material  for  engraved  views 
to  accompany  the  final  chart  of  the  coast  of  Lower  California.  At  San  Jos6  del  Cabo  Subassist¬ 
ant  Eimbeck  was  landed,  and  determined  the  geographical  position  by  the  usual  series  of  astro¬ 
nomical  observations.  The  station  was  carefully  marked,  and  by  the  president  of  the  district  and 
Eugene  Gillespie,  esq..  United  States  consular  agent,  who  visited  the  party  on  board  of  the  Bossier^ 
assurances  were  given  to  Commander  Johnson  that  care  would  be  taken  to  preserve  the  station- 
marks  for  any  future  purpose. 

In  turning  northward  from  Cape  San  Lucas,  no  point  on  the  coast  was  found  suitable  for  land¬ 
ing  the  astronomer  short  of  Magdalena  Bay.  Under  favorable  circumstances,  landing  was  possible 
at  Todos  Santos  Eiver,  but  greater  uncertainty  attended  re-embarkation;  hence  the  first  station 
occupied  in  the  upward  passage  was  at  Magdalena,  where  John  Eicketson,  esq.,  resident  there  for 
several  years,  kindly  put  up  a  durable  monument  to  mark  the  astronomical  station.  While  the 
observations  were  in  progress.  Lieutenant  Mansfield,  of  the  hydrographic  party,  carefully  examined 
the  offing  at  Cape  Eedenda,  and  found  that  a  rock  said  to  be  outside  of  the  ten-fathom  curve  has 
no  existence,  the  position  of  rocks  inside  of  the  ten-fathom  curve  having  been  probably  misjudged 
by  passing  vessels. 

Continuing  northward,  a  station  was  occupied  atPequena  Bay,  and  from  that  bay  to  Abreojos 
Point  the  published  erroneous  shore  line  was  corrected.  At  Cerros  Island  the  vessel  stopped  to 
test  the  run  of  the  chronometers,  after  which  the  steamer  passed  on  to  San  Diego.  About  five 
thousand  soundings  were  made  and  recorded  in  the  course  of  the  reconnaissance.  The  shore-line 
surveys  made  by  the  party  are  comprised  on  five  sheets.  Off  Point  Loma  search  was  made  for  a 
rock  said  to  be  only  nine  feet  under  water,  but  no  rock  was  found. 

Near  Point  Fermin,  a  rock  reported  by  Captain  Parker,  of  the  Pacific  Mail  Steamship  Company, 
was  found  and  determined  in  position  by  the  party  in  the  steamer  Bossier.  This  rock  has  seven 
feet  of  water  on  it.  The  vessel  reached  San  Francisco  on  the  6th  of  April,  and,  needing  repairs, 
was  refitted  for  service  on  the  northern  part  of  the  coast  of  California,  as  will  be  mentioned  under 
another  head. 

Commander  Johnson  is  now  conducting  hydrographic  operations  in  the  Santa  Barbara  Chan¬ 
nel,  assisted  by  Lieut.  Commander  C.  W.  Kennedy,  U.  S.  N.,  and  Lieutenants  H.  B.  Mansfield,  E. 
W.  Eomey,  George  W.  Tyler,  and  J.  D.  Adams,  U.  S.  N.  Lieutenant  M.  S.  Day,  who  joined  the 
steamer  Bossier  in  1871,  was  detached  from  Coast-Survey  service  in  May  last. 

Son  Diego  Boy, — In  November  and  December  Mr.  S.  E.  Throckmorton,  of  Assistant  Davidson’s 
party,  determined  the  positions  of  the  buoys  which  mark  the  entrance  and  approaches  to  San  Diego 
Bay.  By  previous  understanding  with  the  local  officers  of  the  Light-House  Board,  as  in  all  similar 
cases,  the  buoys,  when  found  in  their  intended  positions,  are  at  once  marked  on  the  chart. 

Triangulation  and  topography  between  San  Pedro  and  San  Juan  Capistrano, — During  the  winter  • 
Assistant  A.  W.  Chase  was  engaged  in  inking  and  tracing  his  topographical  sheets  of  the  coast 
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between  Cbetko  River  and  Mack’s  Arch,  Oregon ;  computing  the  triangle  sides  and  duplicating 
records.  Four  volumes  were  transmitted  to  the  Office  and  two  topographical  sheets.  On  the  22d 
January,  his  party  took  the  field  for  triangulation  and  topography  on  the  shore  of  San  Pedro  Bay, 
from  New  River  eastward.  The  country  is  very  low  and  fiat,  and  the  coast  bordered  by  broad 
marshes  and  intersected  by  sloughs,  creeks,  and  small  rivers.  Secondary  triangnlation  was 
extended  from  the  main  series  developed  in  1853  by  Assistants  Davidson  and  Ord.  On  the  plains 
it  was  necessary  to  erect  scaffolding  upon  which  to  mount  the  instrument.  In  this  work  measures 
were  made  from  the  two  main  stations  to  determine  the  position  and  elevation  of  peaks  of  the 
Sierra  Madre,  San  Bernardino,  and  Temescal  Mountains.  The  following  are  the  statistics  of  the 
triangulation : 


Signals  erected . . . . . .  . .  .  14 

Stations  occupied . 14 

Angles  observed . . . 66 

Observations . 1,010 


The  topography  of  one  sheet,  extending  eastward  from  the  work  of  last  year,  was  carried  to  the 
Bolsas  Chico,  and  on  this  the  marsh-lines  were  traced  out  so  as  to  include  all  the  overflowed  areas. 
The  coasMine  is  a  low,  broad,  sand  beach.  On  this  sheet  the  statistics  are  : 


Miles  of  ocean  shore .  7J 

Miles  of  rivers .  17 

Area  (square  miles) . . . . . . .  17 


Before  leaving  the  field  for  the  North,  Assistant  Chase  added  to  his  previous  plane-table  sheet 
of  Wilmington  the  improvements  in  that  vicinity ;  the  progress  of  the  breakwater  or  jetty ;  changes 
in  the  shore-line  of  Rattlesnake  Island  adjacent,  and  the  changes  of  the  low- water  line ;  all  making 
a  very  interesting  study.  In  his  report  he  acknowledges  the  effective  aid  rendered  by  Mr.  C. 
Uhlig.  In  May,  Assistant  Chase  transferred  his  party  to  a  site  of  work  above  Crescent  City,  men¬ 
tion  of  which  will  be  made  under  the  head  of  Section  XI. 

Triangnlation  and  topography  of  Catalina  Harbor, — In  April,  Assistant  Chase  went  with  his 
party  to  Catalina  Island  and  completed  the  topographical  survey  of  the  harbor  and  its  approaches 
from  the  north  and  south  sides  of  the  isthmus.  The  map  represents  elevations  of  1,200  feet,  with 
high,  rocky,  and  precipitous  shore-line;  and  embraces  an  area  of  two  and  a  half  square  miles  and 
four  miles  of  coast  line.  Mr.  Chase  discovered  and  located  a  dangerous  sunken  rock,  having  only 
four  feet  of  water  upon  it  at  low- water,  and  lying  about  a  mile  to  the  westward  of  the  north  harbor. 
At  the  request  of  Assistant  Davidson  he  also  examined  a  peak  of  1,730  feet  elevation  west  of  the 
isthmus,  with  reference  to  the  practicability  of  occupying  it  as  a  station  to  connect  with  the  main 
scheme  of  coast-triangulation.  v 

Hydrography  of  Hew  River  and  Anaheim  River^  California. — The  bars  to  these  rivers,  which 
empty  into  the  Santa  Barbara  channel,  on  the  eastern  side  of  San  Pedro  Bay,  are  crossed  by  boats 
and  lighters  in  the  transfer  of  passengers  and  freight.  They  were  examined  by  Assistant  Chase  in 
April,  and  the  depth  was  found  to  be  inconsiderable ;  in  fact,  less  than  two  feet  at  low  water.  The 
positions  of  the  bars  are  constantly  changing,  and  they  are  only  crossed  at  high  water.  The 
approaches  to  the  entrances  were  developed,  and  in  this  work  sixteen  miles  were  run  in  the  boat, 
and  993  soundings  were  made,  and  adjusted  by  36  angles,  measured  for  position.  Mr.  Chase  was 
aided  in  this  work  by  Mr.  C.  Uhlig. 

Triangnlation  and  topography  of  Santa  Rosa  and  adjacent  islands. — Subassistant  Stehman  For¬ 
ney  remained  in  the  field  during  the  autumn,  winter,  and  spring,  engaged  in  the  topographical  sur¬ 
vey  of  Santa  Rosa  island,  and  in  completing  the  connection  of  the  islands  of  San  Miguel,  Santa 
Rosa,  and  Santa  Cruz  by  triangulation.  The  topography  of  the  islands  is  executed  upon  a  scale 
of  and  detailed  work  is  carried  inland  the  usual  distance ;  but,  for  the  benefit  of  navigators 

approaching  the  coast,  the  interior  topography  of  the  island,  embracing  all  the  peaks,  has  been 
generalized.  The  coastline  of  Santa  Rosa  is  very  bold,  rough,  and  precipitous;  the  ravines, 
gulches,  and  slides  are  special  features  on  the  map.  There  are  no  large  trees  on  the  island,  but 
H.  Ex.  133 - 7 
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8crab-oak,  &c.,  grow  in  the  gulches.  The  hills  and  table-lands  are  covered  with  herbage  that  sup¬ 
ports  a  large  number  of  sheep  and  some  horses.  A  traced  duplicate  of  the  plane-table  sheet  of  Santa 
Rosa  Island  has  been  received  at  the  OfiSce.  The  following  are  statistics  of  the  work : 


Signals  erected .  18 

Stations  occupied .  12 

Stations  observed  upon - • . 48 

Angular  measurements . .  3, 819 

Miles  of  ocean  shore  line .  8j 

Area  of  topography,  (square  miles) .  •  39 


Mr.  Forney  took  the  field  on  Santa  Cruz  Island  early  in  October,  and  is  now  carrying  on  the 
detailed  survey. 

Topography  between  Gaviota  Pass  and  Point  Conception^  California. — Assistant  W.  E.  Greenwell 
was  engaged  during  the  winter  in  computing  results  from  his  field  observations  of  the  previous  season 
and  in  inking  and  tracing  the  topographical  sheets.  In  the  spring  he  resumed  the  topographical 
survey  at  its  western  limit  near  the  Gaviota  Pass,  and  extended  it  to  connect  with  Assistant 
Rockwell’s  former  work  at  Point  Conception.  The  detailed  topography  was  carried  inland  to  the 
usual  limit ;  and  to  aid  navigators  in  identifying  this  coast  from  a  distance,  the  peaks  and  Crest¬ 
line  of  the  Sierra  de  la  Conception,  or  Santa  Inez  Mountains,  were  determined  and  their  topogra¬ 
phy  generalized.  This  crest-line  lies  three  or  four  miles  from  the  shore,  and,  near  the  Gaviota,  rises 
nearly  three  thousand  feet,  with  unusually  broken  flanks  and  deep,  rough  gulches.  The  season  was 
more  or  less  boisterous,  with  much  fog  during  the  summer  mouths,  which  retarded  progress  in  the 


work.  The  statistics  are : 

Miles  of  ocean  shore-liqe . * .  ...  20 

Miles  of  streams . 12 

Miles  of  roads .  11 

Area  (square  miles) . 47 


Assistant  Greenwell  mapped  in  the  wharves  at  Santa  Barbara,  San  Buenaventura,  and  Goleta ; 
and  also  surveyed  the  vicinity  of  the  new  town  at  Point  Hueueme.  Subassistant  Eugene  Ellicott 
was  attached  to  his  party.  The  field-report  of  Assistant  Davidson  acknowledges  the  aid  rendered 
to  his  reconnaissance  party  by  Mr.  Greenwell. 

Reconnaissance  for  main  triangulation  beloic  Mon^rey^  California. — After  November,  1872,  Assist¬ 
ant  Davidson’s  party  was  engaged  during  several  months,  under  charge  of  Subassistant  Eim- 
beck,  in  reconnaissance  for  main  triangulation  to  join  the  survey  of  Santa  Barbara  channel  with 
that  of  Monterey  Bay.  The  country  traversed  is  marked  at  the  south  by  mountain-ranges  parallel 
with  the  coast  of  Santa  Barbara  channel,  and  reaching  four  thousand  feet  elevation.  At  the  mid¬ 
dle,  just  south  of  San  Luis  Obispo,  the  range  is  broken  by  irregular  and  interfering  chains  of  mount¬ 
ains,  nearly  four  thousand  feet  high.  At  the  north  are  bold,  high  chains  of  mountains,  parallel  with 
the  coast  south  of  Monterey,  and  separated  by  the  valley  of  the  Salinas  which  runs  to  the  north¬ 
west.  Toward  Point  Pinos  the  western  range.  Sierra  Santa  Lucia,  is  bold,  covered  with  chapparal, 
destitute  of  trails,  and  attains  an  elevation  of  6,200  feet. 

The  plan  of  examination  had  been  thoroughly  explained  by  Assistant  Davidson,  and  the 
scheme  presented  by  Mr.  Eimbeck,  after  a  reconsideration  of  detail  near  Santa  Anna  Mountain, 
and  at  Gaviota  by  himself  and  Subassistant  O.  H.  Tittman,  and  at  Point  Pinos  by  Mr.  Throckmor¬ 
ton,  aid,  is  very  satisfactory.  It  embraces  a  full  series  of  well-conditioned  quadrilaterals,  except 
where  the  mountain-chains  interfere  near  San  Luis  Obispo.  This  series  has  been  further  devel¬ 
oped  by  Assistant  Davidson  to  the  line  Santa  Barbara^  Santa  Cruz  west;  and  connected  with  sta¬ 
tions  on  the  Santa  Barbara  Islands  by  a  system  of  good  secondary  triangulation. 

Soon  after  Snbassistaut  Tittman  reported  for  duty  on  the  western  coast,  he  took  the  field  with 
the  main  triangulation  party.  At  the  date  of  Assistant  Davidson’s  report  Mr.  Tittman  was  observ¬ 
ing  at  a  station  on  San  Miguel  Island,  and  observations  for  latitude  and  azimuth  were  in  progress. 
He  is  aided  by  Messrs.  W.  S.  Edwards  and  Thomas  P.  Woodward. 

Magnetic  observations  at  Point  Conception. — Mr.  S.  R.  Throckmorton,  aid,  under  direction  of 
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Assistant  Davidson,  determined  the  magnetic  elements  in  December,  1872,  at  El  Coxo,  near  Point 
Conception.  For  declination,  82  observations  were  recorded  on  3  days ;  32  for  dip,  with  two  needles ; 
30  for  deflections ;  27  sets  of  vibrations ;  two  sets  of  sextant  observations  for  time,  and  16  observa¬ 
tions  on  Polaris  for  azimnth.  Assistant  Davidson  reports  that  the  results  for  yearly  change  con¬ 
firm  those  found  for  the  San  Diego  station. 

Triangulation  and  topography  near  San  Luis  Bay^  Californm, — During  the  winter  Assistant  L.  A. 
Sengteller  was  engaged  in  inking  and  tracing  his  topographical  sheets,  computing  the  triangle 
sides,  and  duplicating  records.  He  has  within  the  year  transmitted  to  the  OflBce  twenty-one  vol¬ 
umes  of  original  records  and  computations,  and  the  topographical  sheet  of  his  survey  north  of 
Point  Arena. 

In  January,  Mr.  Sengteller  transferred  his  party  to  San  Luis  Obispo  Bay  and  resumed  work  to 
the  southward  of  the  previous  season’s  limits.  The  triangnlation  was  enlarged  and  developed  to 
the  Arroyo  Grande,  and  the  topography  was  extended  from  South  Point  in  San  Luis  Bay  to  a 
point  beyond  the  Arroyo  Grande.  The  topographical  features  of  the  country  are  varied.  As  rep¬ 
resented  by  the  sheet,  the  western  part  is  high,  rolling  laud,  with  bluff  shore  line,  cut  by  numerous 
gulches;  thence  to  the  eastward  runs  a  long  line  of  sand-beach  backed  by  sand-dunes,  which  be¬ 
come  covered  with  chapparal  and  scrub-oak  as  they  recede  from  the  shore.  Before  closing  opera¬ 
tions  for  the  season  a  survey  was  made  of  the  vicinity  of  Barehill  station  from  the  sea-face  to  the 
summit  of  the  mountain.  The  winter  months  were  unfavorable,  but  weather  improved  as  the  spring 
advanced.  Statistics  of  the  work  are  as  follows : 


Signals  erected . 10 

Stations  occupied . 9 

Angles  measured . 53 

Observations . 867 

Miles  of  ocean-shore  line  ......  . .  6f 

Miles  of  streams  and  ponds . . . . .  14 

Miles  of  roads  and  trails . . 12 

Area  (square  miles) . 


On  the  5th  of  May  this  party  was  transferred  to  the  upper  part  of  the  section  near  Noyo  Ei ver, 
as  will  be  mentioned  presently.  Mr.  Sengteller  was  aided  by  Mr.  H.  L  Willey. 

Latitudey  longitvdey  and  azimuth  at  San  Simeon  and  San  Luis  Obispoy  California, — In  the  spring 
A-Ssistant  Davidson  detailed  his  aid,  Mr.  S.  E.  Throckmorton,  to  occupy  the  secondary  astronomical 
stations  at  San  Simeon  and  San  Luis  Opispo,  for  the  determination  of  latitude  and  azimuth  at  one 
of  the  triangulation-stations  of  each  locality. 

At  San  Luis  Obispo,  Mr.  Throckmorton  occupied  the  station  Avila,  and  with  the  twelve-inch 
theodolite  No.  37,  determined  the  azimuth  of  the  line  Avila^West  Base^  by  72  observations  upon 
Polaris,  near  elongation.  The  time  was  determined  by  sextant  observations. 

At  San  Simeon  station  and  with  the  same  instrument,  the  azimuth  of  the  line  San  Simeon-- 
North  Base  was  determined  by  84  observations  upon  Polaris,  near  elongation,  time  being  determined 
in  the  usual  way. 

The  duplicate  record  of  these  observations  has  been  received  at  the  office.  At  both  stations, 
Mr.  Throckmorton  was  aided  by  Mr.  W.  S.  Edwards. 

Magnetic  observations  at  Point  Pinos, — In  August  and  September  Mr.  Throckmorton,  of  Assistant 
Davidson’s  party,  determined  the  magnetic  elements  at  Point  Pinos,  where  similar  observations 
had  been  made  by  Mr.  Davidson  in  1851.  In  statistics,  Mr.  Throckmorton  recorded  41  observations 
for  declination  on  3  days ;  32  for  dip,  with  two  needles ;  30  for  deflections ;  27  sets  of  vibrations  ; 
observations  for  time  with  sextant,  and  15  observations  on  the  sun  for  azimuth.  The  results  found 
by  Assistant  Davidson  indicate  large  yearly  increase  in  the  magnetic  declination. 

Triangulation  and  topography  north  of  Piedras  Blancas. — Assistant  Cleveland  Eockwell  having 
previously  completed  his  office-work  and  made  suitable  projections,  took  the  field,  in  February,  at 
Point  Piedras  Blancas,  and  carried  the  coast  triangulation  and  topography  to  the  northward,  near 
the  southern  extremity  of  the  Santa  Lucia  range  of  mountains.  He  made. a  reconnaissance  along 
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the  seaward  face  of  this  range  for  eighteen  miles  beyond  the  Arroyo  San  Carpofero,  and  his 
observations  confirm  the  previous  descriptions  of  this  bold,  wild  range. 

The  position  of  the  Harlech  Castle  Rock,  as  determined  by  Assistant  Rockwell,  corresponds  to 
that  given  by  the  preliminary  survey  of  the  late  Assistant  Cordell.  The  wreck  of  the  Sierra 
Nevada  was  also  located  upon  the  plane-table  sheet.  The  Arroyo  La  Cruz  and  San  Carpofero  are 
both  considerable  streams,  with  deep  channels  between  high  hills,  which  rise  sharply  to  500  and 
600  feet  elevation.  The  weather  during  the  winter  and  spring  was  very  boisterous,  and  retarded 
field-work;  nevertheless  the  triangulation  was  carried  from  Point  Piedras  Blancas  to  Valenzuela, 
beyond  the  Arroyo  Carpofero,  and  angular  measurements  were  made  upon  mountain-peaks  for 
position  and  elevation.  The  following  are  statistics  of  the  work : 


Signals  erected . 10 

Stations  occupied . 13 

Angles  measured  . 86 

Points  determined .  .  22 

Observations . . . . . .  1, 347 

Miles  of  ocean  shore  line . . .  5 J 

Miles  of  roads .  6  J 

Area,  (square  miles) . 6 


Assistant  Rockwell  was  aided  in  this  section  by  Mr.  George  H.  Wilson,  who  is  commended  for 
zealous  and  efficient  services  in  the  field  and  in  computation. 

At  the  close  of  the  summer  season,  this  party  was  transferred  to  the  Columbia  River,  as  will 
be  mentioned  under  Section  XI. 

Longitude  observations^  San  Francisco^  Galifomia. — For  determining  the  difference  of  longitude 
between  San  Francisco  and  Kalama,  on  the  Columbia  River,  Oregon,  Assistant  Davidson  occupied 
the  astronomical  station  in  Washington  Square,  San  Francisco.  The  station  at  Kalama  was  occu¬ 
pied  by  Sub-Assistant  Eimbeck,  whose  operations  will  be  noticed  further  on  in  this  report. 

The  instruments  used  in  this  service  were  the  Kessel  clock,  1449 ;  Hipp  chronograph,  3753  ; 
and  transit  No.  3.  The  manager  of  the  Western  Union  Telegraph  Company  gave  the  use  of  the 
line  free  of  charge,  at  the  request  of  Mr.  Davidson. 

Unusually  foggy  weather  delayed  the  requisite  astronomical  observations,  but  they  were  com¬ 
pleted  by  the  1st  of  October.  Clock-signals  were  transmitted  each  way  during  six  nights,  and 
simultaneous  time-observations  were  recorded.  For  instrumental  and  clock  corrections  Mr.  David¬ 
son  recorded,  during  fourteen  nights,  206  transits  of  78  stars,  over  twenty-five  threads,  filling  thirty- 
nine  chronograph  sheets.  Observations  for  personal  equation  were  made  after  Mr.  Eimbeck’s  return 
from  Kalama. 

To  assist  observers  in  placing  the  transit  instrument  approximately  in  the  plane  of  the  meridian 
at  any  time.  Assistant  Davidson  completed  a  table  of  the  azimuth  and  apparent  altitude  of  the 
Pole  star  at  stations  between  latitude  30^  and  latitude  60^  for  each  fifteen  minutes  of  hour  angle. 
This  table  has  been  printed  for  general  distribution  to  observers. 

Magnetic  observations  at  San  Francisco, — In  1852,  Assistant  Davidson  determined  the  magnetic 
elements  at  the  astronomical  station,  Presidio,  near  San  Francisco.  Under  his  direction,  Mr. 
Throckmorton  repeated  the  series  of  observations  which  had  been  renewed  in  December,  1871,  and 
recorded  71  observations  for  declination  on  3  days  in  October,  1872 ;  80  on  3  days  in  June,  1873  ; 
67  on  3  days  in  July,  1873 ;  86  on  5  days  in  August,  1873. 

The  results  of  the  field-computation  indicate,  as  do  those  at  all  other  stations  on  the  western 
coast,  that  the  annual  increase  of  the  magnetic  declination  has  been  about  2'.5  since  1850  ;  and 
they  are  especially  interesting  as  showing  that  the  maximum  easterly  declination  is  nearly,  if  not 
quite,  attained. 

Topography  of  Table  Mountain,  San  Francisco  entrance. — ^After  completing  his  office- work  of  the 
preceding  season.  Assistant  A.  F.  Rodgers  resumed  field-work  as  early  as  practicable  in  the  spring, 
and  completed  the  detailed  survey  of  Table  Mountain,  including  its  two  principal  peaks,  tlie  alti¬ 
tude  of  which  was  found  to  be  twenty-six  hundred  feet. 
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This  mountain,  on  the  north  side  of  the  Golden  Gate,  is  one  of  the  notable  land  marks  for  vessels 
approaching  San  Francisco  Bar.  As  it  presents  from  different  points  varied  peculiarities,  the  flank- 
ing-spurs  were  represented  on  the  plane-table  sheet  by  Mr.  Eodgers.  The  sides  of  the  mountain 
are  extremely  rocky,  with  strongly-marked  gulches.  This  survey,  which  was  completed  in  April, 
includes  an  area  of  seventeen  square  miles.  The  subsequent  operations  of  the  party  of  Assistant 
Eodgers  will  be  mentioned  under  another  head. 

Sand-dunes  of  San  Francisco  Peninsula. — In  order  to  secure  means  for  noting  the  progress  of 
the  sand-dunes  in  their  encroachment  upon  the  peninsula  of  San  Francisco,  especially  those  now 
advancing  toward  the  city  of  San  Francisco,  Assistant  Eodgers,  who  had  made  the  original  topo¬ 
graphical  survey,  retraced  the  present  outline  of  this  great  sand-drift,  planted  a  number  of  prop¬ 
erly  marked  stone-blocks  in  advance  of  its  outline,  and  determined  their  relative  positions.  An¬ 
nual  or  biennial  examinations  will  henceforth  be  made  to  measure  the  rate  of  travel  of  the  sand, 
drift.  In  this  work.  Assistant  Eodgers  was  aided  by  Mr.  E.  F.  Dickins.  The  sand-dunes  are  rep¬ 
resented  on  a  plane-table  sheet  of  the  scale  used  in  the  Coast  Survey. 

Hydrography  of  San  Francisco  Bay  and  approaches. — In  the  latter  part  of  January,  throughout 
February,  and  during  parts  of  April  and  May,  Assistant  Gershom  Bradford  was  engaged  in  noting 
the  surface  and  subsurface  currents  of  the  water  in  San  Francisco  Bay.  The  observations  at  each 
station  were  made  night  and  day  for  a  given  period,  and  the  times  and  stations  are  well  connected. 
This  work  includes  also  a  series  of  observations  in  regard  to  the  currents  on  and  around  South 
ampton  shoal.  Of  the  following  particulars,  most  have  been  plotted  in  graphical  form,  and  the 
sheet  exhibits  very  marked  peculiarities  in  hydrography. 


Stations  occupied .  19 

Angles  and  bearings  of  directions . 3, 249 

Observations  of  currents . . .  3, 247 


During  three  weeks  in  March,  the  party  was  employed  in  the  vicinity  of  the  wreck  of  the  Eng¬ 
lish  ship  Patrician^  which  struck  on  the  outer  end  of  the  Four-fathom  bank  and  was  lost.  This 
wreck  had  become  a  serious  danger  to  navigation.  After  its  separation  into  two  parts,  one  was 
traced  and  was  found  to  be  harmless  in  deep  water  j  the  other  was  found  by  the  aid,  Mr. 'Ferdi¬ 
nand  Westdahl,  on  the  Four-fathom  bank,  near  where  the  vessel  had  been  run  to  save  her  from 
sinking.  The  exact  position  of  the  part  of  the  wreck  which  is  dangerous  was  determined  and  made 
known,  for  the  benefit  of  navigators.  In  the  operations  needful,  Assistant  Bradford  with  his  party, 
in  the  schooner  Marcy^  had  also  the  use  of  the  steam-tug  Sol  Thomas^  which  co-operated  for  the 
service  without  charge;  and  of  the  United  States  revenue-cutter  Wyanda.  In  June,  the  hydro- 
graphic  party  was  transferred  to  the  vicinity  of  Humboldt  Bay,  for  off-shore  work,  mention  of 
which  will  be  made  under  a  subsequent  head.  In  August,  the  schooner  Marcy  being  unsea  worthy. 
Assistant  Bradford  was  directed  to  charter  a  tug  and  make  a  detailed  survey  of  the  approaches, 
the  bar,  and  the  Golden  Gate  of  San  Francisco  Bay.  This  work  was  begun  on  the  7th  of  October, 
after  the  erection  and  determination  of  a  sufficient  number  of  signals  for  such  service,  and  is  well 
under  way. 

Enough  has  been  done  to  indicate  that  important  changes  have  probably  taken  place,  and 
that  the  labor  and  care  bestowed  make  this  survey  invaluable  as  a  basis  for  future  comparisons. 
At  the  date  of  Mr.  Bradford’s  last  report  the  weather  continued  favorable  for  soundings  and  for 
observing  currents  under  apparently  normal  conditions.  The  following  are  statistics : 


Signals  erected . 8 

Stations  occupied .  18 

Angular  measurements . 4,607 

Soundings . . . . . . . 7, 900 


Tidal  ohservations.-^Th^  three  permanent  tidal  stations  on  the  western  coast  are  yet  under 
the  care  of  Col.  G.  H.  Mendell,  United  States  Engineers.  By  the  intelligent  interest  of  that  officer, 
the  self-registering  gauges  have  extended  the  series  of  observations.  The  gauge  at  Fort  Point,  near 
San  Francisco,  has  worked  remarkably  well  in  the  hands  of  the  observer,  Mr.  E.  Gray,  who  has 
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also  continued  the  series  of  meteorological  observations.  Both  sets  of  observations  have  been  reg¬ 
ularly  tabulated  by  the  observer. 

Por  suggestions  of  special  value  in  regard  to  the  tidal  stations  on  the  Pacific  coast  I  am  indebted 
also  to  Assistant  George  Davidson,  whose  recommendations  have  been  met  by  the  able  co-operation 
of  Colonel  Mendell. 

Hydrography  of  Cordell  Bank. — In  May  Assistant  Bradford  was  directed  to  extend  soundings 
in  the  vicinity  of  this  bank,  but,  on  account  of  his  illness,  the  duty  devolved  upon  his  aid,  Mr. 
Westdahl,  who  conducted  the  work  in  the  schooner  Marcy.  Good  weather  during  part  of  the  time 
served  for  determining  the  position  of  the  bank,  by  observing  mountain  signals  of  the  main  triang¬ 
ulation,  and  by  subsequent  soundings  the  bank  was  developed  beyond  the  limits  of  former  work. 
Bad  weather,  however,  set  in  before  the  completion  of  all  the  soundings  deemed  needful  in  that 
vicinity.  The  temperature  of  the  water  and  the  currents  were  incidentally  noted,  while  the  party 
was  on  the  bank.  About  the  middle  of  June  last,  the  mean  temperature  of  the  water  was  49^ 
Pahrenheit. 

Falmouth  Shoal. — ^The  site  of  a  reported  shoal  in  the  Pacific,  between  the  parallels  37^  15' 
and  370  38'  north,  and  between  the  meridians  137^  05'  and  138^  10'  west,  has  been  again  examined, 
but  without  finding  any  spot  corresponding  to  that  reported  by  the  ship  Falmouth  several  years 
ago.  Commander  Johnson,  with  the  steamer  Hasslery  made  109  casts  of  the  lead  in  the  vicinity,  but 
without  finding  bottom  in  2,400  fathoms.  In  reference  to  the  results  of  his  examination,  that 
officer  says :  Lookouts  were  constantly  aloft,  but  no  indication  of  shoal  water  could  be  discovered. 
We  frequently  saw  discolored  water,  caused  by  the  shadow  of  a  cloud.  While  on  the  ground  we 
sighted,  ran  alongside  of,  and  examined  a  saw-log  of  Oregon  pine,  squared  at  each  end  as  for  the 
saw-mill.  The  log,  about  twenty-five  feet  long,  and  more  than  two  feet  in  diameter,  was  thickly 
covered  with  barnacles  and  mussels,  except  at  the  surface,  and  the  influence  which  brought  the  log 
would  naturally  bring  kelp  to  that  same  locality 

The  steamer  ran  fourteen  hundred  miles  during  this  examination,  which  was  commenced  on 
the  24th  of  May  and  occupied  the  hydrographic  party  until  the  middle  of  June. 

Triangulation  and  topography  north  of  Mendocino  Bay. — After  quitting  the  field  near  San 
Luis  Obispo  Bay,  as  stated  under  the  preceding  head.  Assistant  Louis  A.  Sengteller  completed  the 
office  details  pertaining  to  that  survey,  and  transferred  his  party  to  the  vicinity  of  Mendocino  Bay, 
to  resume  the  topography  and  triangulation  from  the  northern  limits  of  his  previous  work. 

The  shores  of  this  part  of  the  coast  of  California  are  moderately  high  bluffs  bordered  by  innu¬ 
merable  rocks.  Prom  the  flanks  of  the  adjacent  mountains  the  timber  comes  well  down  toward  the 
shore-line,  and  adds  to  the  difficulty  of  pushing  triangulation  along  the  ocean  front.  To  avoid 
expense  in  opening  lines,  one  of  the  stations  occupied  by  Mr.  Sengteller  with  the  theodolite  was 
upon  a  tree  103  feet  above  the  ground.  After  determining  a  sufficient  number  of  points  the 
plane-table  survey  was  extended  along  the  coast  from  Eussian  Gulch  to  Pudding  Creek,  or  several 
miles  above  the  mouth  of  Noyo  Eiver.  This  survey  includes  the  light  house  site  at  Point  Cabrillo, 
and  the  landing-places  at  Caspar  Creek  and  liToyo  Eiver,  at  each  of  which,  saw-mills  now  cut  a 
daily  average  of  thirty  thousand  feet  of  lumber.  The  landings  afford  tolerable  shelter  for  vessels 
from  the  prevailing  winds  of  summer,  but  are  uncertain  in  winter,  and  in  that  season  are  unsafe. 
After  extending  the  topographical  survey  as  far  as  practicable,  Mr.  Sengteller,  aided  by  Mr.  Willey, 
pushed  a  tertiary  triangulation  to  connect  his  work  with  that  of  Assistant  Eodgers,  whose  party  was 
employed  to  the  northward.  Both  parties  were  yet  in  the  field  wben  the  last  reports  from  the  section 
were  received.  The  statistics  of  Mr.  Sengteller’s  work  are  : 


Signals  erected. . .  . . .  15 

Stations  occupied . 25 

Angles  measured . . . . . .  211 

Number  of  observations . .  3, 315 

Miles  of  shore-line  surveyed .  19 

Miles  of  streams  and  ponds .  8J 

Miles  of  roads  and  trails .  15J 

Area  of  topography  (square  miles) . . . . . 
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Triangulation  and  topography  between  Noyo  River  and  Shelter  Gove,  California, — As  mentioned 
under  a  preceding  head,  Assistant  A.  F.  Rodgers  co;npleted  his  office-work  in  the  course  of  the 
winter  of  1872,  and  early  in  the  following  spring  took  the  field  in  the  vicinity  of  San  Francisco.  In 
July,  he  transferred  his  party  to  the  coast  of  California,  north  of  Noyo  River  entrance,  and  resumed 
work  where  his  oi)erations  had  been  closed  in  the  preceding  season.  The  region  is  wild,  almost 
uninhabited,  ai\d  destitute  of  roads.  Mountain  spurs,  high,  broken,  and  abrupt,  covered  with  heavy 
timber  and  dense  chapparal,  came  down  boldly  to  the  shore  of  the  ocean.  Advance  in  any  direction 
OQ  land  was  difficult,  and  the  natural  obstacles  to  progress  were  increased  during  the  summer  by 
prevailing  fogs.  As  autumn  approached  the  weather  became  more  favorable.  Assistant  Rodgers 
pushed  the  needful  triangulation,  while  his  aid,  Mr.  E.  F.  Dickius,  worked  with  the  plane-table. 
The  party,  when  the  last  report  was  received,  was  yet  in  the  field,  Mr.  Rodgers  intending  to  join  his 
work  with  the  survey  which  Assistant  Sengteller  was  conducting  along  the  coast  from  the  south¬ 
ward.  Statistics  given  in  the  field-report  of  Assistant  Rodgers  are : 


Signals  erected . . 

Stations  occupied . . . 

Objects  observed  on . 

Angles  measured . 

Number  of  angular  measurements 


38 
25 
53 
303 
11, 755 


The  three  plane-table  sheets  now  with  the  party  represent  twenty-four  miles  of  the  coast  of  the 
Pacific,  and  in  detail  an  area  of  13  square  miles. 

Off-shore  hydrography  near  Humboldt  Bay. — In  December,  1872,  while  the  schooner  Marcy  was 
under  repairs.  Assistant  Bradford  dispatched  his  aid,  Mr.  Westdahl,  to  watch  in  heavy  weather, 
and  determine  the  position  of  any  undiscovered  rocks  off  Cape  Mendocino.  In  the  course  of  a 
month  he  discovered  five  dangerous  rocks,  and  saw  the  great  swell  of  the  Pacific  breaking  in  two 
localities  over  large  areas  of  ground  on  which  subsequent  soundings  showed  from  9  to  10  fathoms 
of  water.  He  made  164  observations  for  the  positions  of  ten  sunken  rocks,  which  had  been  indi¬ 
cated  by  sharp,  distinct  breakers. 

Late  in  June  the  party  sailed  in  the  vessel  for  Humboldt  Bay  to  prosecute  the  off-shore  hydrog¬ 
raphy  j  but  after  the  requisite  operations  on  shore,  the  schoouer  was  found  to  be  unseaworthy, 
and  returned  to  San  Francisco  in  the  middle  of  August.  Before  leaving  Humboldt  Bay,  Assistant 
Bradford  had  erected  twenty-one  signals,  and  occupied  five  stations  for  conducting  the  off-shore 
hydrography.  The  work  done  after  the  return  of  the  party  to  San  Francisco  has  already  been 
mentioned. 

Hydrography  off  Crescent  City,  California. — The  steamer  Hassler,  with  the  hydrographic  party  of 
Commander  P.  C.  Johnson,  United  States  Navy,  Assistant  in  the  Coast  Survey,  reached  Crescent  City 
early  in  July.  Fogs  and  winds  much  interrupted  progress  in  the  soundings  intended  to  be  made  in 
the  vicinity.  It  was  found,  consequently,  impracticable  to  run  lines  off  shore  to  deep  water,  the  need¬ 
ful  signals  being  usually  invisible  when  the  vessel  was  only  a  mile  or  two  from  land.  The  reef  off 
Crescent  City  was,  however,  thoroughly  developed,  and  additional  soundings  were  made  in  its 
vicinity.  Tidal  observations  were  recorded  at  Crescent  City  until  the  end  of  September,  when  the 
steamer  returned  to  San  Francisco.  Under  the  head  of  Section  XI,  mention  will  be  made  of  other 
surveys  made  by  Commander  Johnson. 

Reconnaissance  and  iriangulation  from  Rocky  Point  to  Klamath  River, — Late  in  the  season, 
Assistant  A.  W.  Chase  transferred  his  party  from  the  vicinity  of  Cape  Sebastian,  in  Section  XI,  to 
the  Klamath  River,  and  made  a  reconnaissance  and  preliminary  triangulation  along  the  coast  of 
California  from  the  False  Klamath  to  Rocky  Point,  north  of  Trinidad  Bay,  incidentally  sketching 
in  the  shore-line  and  approximately  locating  the  rocks  along  the  coast.  The  shores  traversed  by 
his  party  being  high,  and  covered  with  heavy  timber  from  the  mountain-crests  inland,  afford  scanty 
means  of  carrying  on  the  tertiary  triangulation.  Mr.  Chase,  however,  found  that  a  satisfactory 
trigonometrical  connection  can  be  effected  between  the  Crescent  City  survey  and  the  work  on  Hum¬ 
boldt  Bay.  In  this  reconnaissance,  725  preliminary  angles  were  measured  from  the  selected  sta- 
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tions.  The  statistics  of  triangalation  completed  from  False  Klamath  to  a  poiut  two  miles  south  of 
the  Klamath  Eiver  are: 


Signals  erected  . .  8 

Stations  occupied .  6 

Angles  observed . 27 

Observations . 327 


Assistant  Chase  was  in  the  field  at  the  date  of  his  report.  During  the  season  he  was  aided  by 
Mr.  Paul  Schumacher. 

Aida  to  navigation, — In  the  course  of  the  year  Assistant  Davidson  has  communicated  for  the 
information  of  the  Light-House  Board  his  views  upon  the  best  sites  for  light-houses  and  other  aids 
to  navigation  on  the  western  coast.  His  recommendations  have  included  the  erection  of  a  light¬ 
house  at  Point  Cabrillo,  and  of  others  in  Admiralty  Inlet,  Puget  Sound,  and  Hood’s  Canal,  in  the 
order  of  time  in  which  the  necessities  of  commerce  may  require  them  ;  a  fog- whistle  abreast  of  the 
southern  limit  of  the  bar  of  San  Francisco  Bay;  a  buoy  to  mark  the  wreck  of  the  ship  Patrician 
on  the  Four-fathom  bank,  near  the  Golden  Gate ;  and  a  fog- whistle  at  the  entrance  to  Humboldt 
Bay. 

Subassistant  George  Farquhar  has  been  employed,  under  the  direction  of  Assistant  Davidson, 
in  making  projections  for  the  geographical  reconnaissance  of  the  western  coast  of  Lower  California, 
and  projections  for  the  inshore  and  offshore  hydrography  of  the  coast  north  and  south  of  Crescent 
City  reef.  On  these  were  plotted  about  two  hundred  trigonometrical  points,  the  positi  ons  of  which 
had  been  determined  by  field  observations.  He  has  also  duplicated  the  numerous  coast-views 
obtained  by  Mr.  Davidson,  exclusive  of  nearly  one  hundred  views  of  points  on  the  coast  of  Lower 
California  and  of  the  eastern  shores  of  the  Gulf  of  California  kindly  lent  by  Capt.  William  Metzgar. 
Of  Scammon’s  Lagoon  and  others  on  the  coast  of  Lower  California,  of  which  maps,  with  sailing 
directions,  have  been  completed  by  Capt.  C.  M.  Scammon,  of  the  United  States  Eeveuue  Marine, 
copies  were  made  by  Mr.  Farquhar  and  filed  in  the  archives.  He  has  furnished  the  numerous 
tracings  required  in  the  operations  of  the  field  and  hydrographic  parties,  and,  under  the  inspection 
of  Mr.  Davidson,  compiled  data  for  the  study  of  the  great  warm  stream  of  the  Pacific  which  passes 
the  coast  of  Japan. 


SECTION  XI. 

COAST  OF  OREGON  AND  OF  WASHINGTON  TERRITORY,  INCLUDING  THE  INTERIOR  BAYS,  PORTS,  AND 

RIVERS.  (Sketch  No.  16,  bis.) 

Triangulation  and  topography  between  Machos  Arch  and  Rogue  River^  Oregon. — After  closing  at 
San  Pedro  Bay  in  Section  X,  Assistant  A.  W.  Chase  was  engaged  for  a  month  in  computations 
and  other  office-duty  pertaining  to  his  previous  field-work.  He  took  the  field  in  July  in  the  vicinity 
of  Mack’s  Arch,  and  erected  signals  for  a  scheme  of  triangulation  turning  on  Northwest  rock  of  the 
Crescent  City  l^ef ;  but  bad  weather  prevented  observations  with  the  theodolite.  This  part  of  the 
season  was  employed  in  pointing  out  the  localities  of  the  stations  of  previous  years  for  the  use  of 
Commander  Johnson,  chief  of  the  hydrographic  party.  The  tertiary  trian  gulation  was  subsequently 
extended  from  Crook’s  Point  to  Cape  Sebastian,  and  from  thence  Mr.  Chase  made  a  reconnaissance 
to  Eogue  Eiver.  This  work  was  conducted  over  one  of  the  roughest  stretches  of  the  coast  of  Oregon. 
The  region  is  sparsely  settled  and  without  roads.  The  following  are  statistics  of  the  triangulation : 


Signals  erected  . .  18 

Stations  occupied . .  16 

Angles  observed .  95 

Observations . 1,295 


The  topography  was  carried  from  Crook’s  Point  to  Cape  Sebastian.  A  tracing  made  by  plane 
table  reconnaissance  of  Hunter’s  Cove  anchorage  was  furnished  to  the  hydrographic  party.  Mr. 
Chase  also  made  sketches  of  Chetko  Eiver  entrance  and  anchorage  from  seaward. 
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Hydrography  of  Hunter'^s  Cove  and  Ghetko  entrance^  Oregon. — An  anchorage,  with  good  shelter 
for  small  coasting- vessels,  under  Cape  Sebastian,  and  of  which  the  shore  line  was  traced  this  season, 
as  already  mentioned,  was  carefully  sounded  out  by  the  hydrographic  party  of  Commander  John¬ 
son,  with  the  steamer  Hassler.  This  anchorage  is  locally  known  as  Hunter’s  Cove.  Schooners  can 
anchor  safely  under  the  lee  of  the  island  during  stiff  southeast  winds. 

Of  Chetko  Cove,  which  was  also  developed  by  soundings,  Commander  Johnson  reports:  ‘‘This 
is  an  excellent  summer  anchorage;  even  preferable  to  that  at  Crescent  City,  in  case  of  a  southeast 
wind,  as  there  is  more  room  for  a  sailing-vessel  to  work.” 

While  soundings  were  in  progress  in  the  vicinity,  simultaneous  observations  for  high  and  low 
water  were  recorded  from  July  17  until  August  25  at  Hunter’s  Cove,  and  Chetko  entrance. 

Latittule,  longitude^  and  azimuth  at  Kalama,  Oregon. — In  August,  Assistant  George  Davidson 
detached  Subassistant  William  Eimbeck  and  Mr.  T.  J.  Lowry  from  his  party  to  occupy  a  station 
at  Kalama,  on  the  Columbia  River,  for  the  determination  of  longitude.  As  already  stated,  Mr. 
Davidson  remained  at  San  Francisco  and  exchanged  signals  by  telegraph.  The  triangulation  of 
the  Columbia  River  includes  the  astronomical  station  of  1851  at  Cape  Disappointment,  and  is  also 
connected  with  the  survey  of  Shoal  water  Bay.  As  heretofore,  the  Western  Union  Telegraph  Com¬ 
pany  accorded  the  free  use  of  their  lines  for  this  service.  The  season  was  favorable  for  work  on 
the  Columbia,  but  continuous  fogs  prevailed  at  San  Francisco,  so  that  on  several  nights  when 
clock-signals  were  transmitted,  one  observer  or  the  other  was  unable  to  make  observations  for  time. 
At  Kalama,  transits  were  observed  upon  18  nights,  and  signals  were  transmitted  on  6  nights, 
when  time  observations  were  complete.  The  whole  number  of  transits  was  371,  upon  30  stars, 
with  the  Davidson  meridian  instrument  No.  1.  The  registry  was  made  on  the  Hipp  field-chrono¬ 
graph  No.  4848,  with  the  Frodsham  break-circuit  chronometer  No.  3479.  After  completing  these, 
observations  were  commenced  for  latitude  with  zenith  telescope  No.  1,  and  continued  for  10  nights. 
The  total  number  of  observations  was  155,  upon  30  pairs  and  triplets.  The  reduction  of  this  work 
is  now  in  progress.  Azimuth  observations  were  completed  in  6  nights,  the  record  showing  120 
measures  for  angle  between  the  mark  and  Polaris,  near  eastern  elongation,  with  the  twelve-inch 
theodolite  No.  37,  and  92  observations  for  time  with  the  sextant. 

Subassistant  Eimbeck,  after  closing  at  Kalama,  transferred  his  party  to  Cape  Disappointment. 

Triangulation  of  the  Columbia  River. — In  May,  Assistant  Cleveland  Rockwell  transferred  his 
party  from  the  southern  coast  of  California  to  the  Columbia  River  to  continue  the  work  of  previous 
seasons.  As  it  was  important  to  adjust  the  survey  of  the  Columbia  by  observing  at  a  point  for 
longitude,  instead  of  continuing  the  topography  of  the  river  shores,  the  triangulation  was  pushed 
forward  from  Westport  to  Kalama  a  distance  of  32  miles.  At  the  last-named  point  the  Northern 
Pacific  Railroad  leaves  the  Columbia  River  and  passes  northward  toward  Puget  Sound.  The 
valley  of  the  Columbia  is  heavily  wooded,  and  progress  through  it  is  impeded  by  a  dense  under¬ 
growth.  The  old  limits  of  the  river  are  steep,  rocky,  basaltic  banks,  heavily  timbered,  wherever 
trees  can  find  room.  Within  the  original  banks  lie  extensive  timbered  flats,  and  broad  marshes 
everywhere  cut  up  by  sloughs.  A  boat  furnished  the  only  means  of  transportation  for  the  party, 
and  the  work  was  consequently  very  laborious,  especially  when  the  freshets  of  June  were  running. 
In  making  the  reconnaissance  and  reaching  the  stations,  the  only  practicable  route  was  through 
sloughs.  Lines  of  sight  had  to  be  opened  from  each  station,  and  every  forward  line  was  studied 
under  great  disadvantages ;  but  the  sketch  of  the  triangulation  exhibits  a  satisfactory  scheme,  and 
the  progress  made  is  evidence  of  special  energy  in  the  service.  On  the  Columbia  the  weather  was 
favorable,  and  only  a  few  days  were  lost  by  reason  of  the  prolonged  smoky  season.  The  following 
are  statistics  of  the  work : 


Signals  erected . 34 

Stations  occupied  . . 29 

Angles  measured . 129 

Points  determined .  40 

Observations . 4,640 

Vertical  angle-observations .  260 

Heights  determined  . . 40 

H.  Ex.  133 - -—8 
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After  connecting  his  triangnlatiou  with  the  point  occupied  by  Snbassistant  Eimbeck,  at 
Ealama,  for  determining  longitude,  Assistant  Rockwell  returned  to  San  Francisco,  and  is  again 
engaged  on  the  southern  coast  of  California.  He  was  aided  in  both  sections  by  Mr.  Geo.  H.  Wilson. 

Magnetic  observations  at  Cape  Disappointment^  Washington, — After  closing  the  service  mentioned 
under  a  preceding  head,  Subassistant  Eimbeck  and  Mr.  Lowry  occupied  the  two  magnetic  stations 
at  Cape  Disappointment,  where  Assistant  Davidson  had  determined  the  magnetic  elements  in  1851. 
The  records  of  this  season  include  332  observations  upon  9  days  for  declination  ;  125  observations 
for  deflection ;  100  for  vibration;  and  248  observations  for  dip,  with  two  needles.  The  azimuth  was 
determined  by  41  observations  on  the  sun,  and  the  local  time  by  72  double  altitudes  with  the  sex¬ 
tant.  From  Cape  Disappointment  the  party  returned  to  San  Francisco  and  engaged  in  the  compu¬ 
tations. 

Triangulation  and  topography  of  Shoalwater  Bayy  Washington, — Subassistant  J.  J.  Gilbert,  after 
inking  and  tracing  his  topographical  sheets  and  reviewing  the  field  computations  of  his  triangula¬ 
tion  of  the  coast  of  Washington  Territory,  took  the  field  in  April,  and  prosecuted  work  in  Shoal- 
water  Bay  southward  to  connect  with  the  survey  of  Columbia  River.  In  order  to  do  this,  it  was 
necessary  to  open  nine  avenues  for  lines  of  sight  through  dense  fir  forests,  that  cover  the  hills  and 
low  ground.  The  labor  was  great,  but  is  repaid  by  the  satisfactory  junction  of  the  two  surveys.. 
Both  are  now  in  known  geographical  relation  by  determinations  made  this  season  for  the  longitude 
of  a  station  at  Kalama,  on  the  Columbia  River.  The  following  are  statistics  of  Mr.  Gilbert’s  trian- 


gulation : 

Signals  erected . . 35 

Stations  occupied . 27 

Angles  measured . . . . . 179 

Objects  observed  upon .  151 

Observations . . .  4, 920 


The  topography  on  four  sheets  represents  the  shores  of  Shoalwater  Bay  southward  from  the 
limits  of  the  last  season’s  work  and  connects  with  the  plane-table  survey  of  Baker’s  Bay.  The 
statistics  are : 

Miles  of  ocean  and  bay  shores 

Miles  of  sloughs . 

Miles  of  roads . 

Area  (square  miles) . . . 

Near  the  close  of  the  season  Mr.  Gilbert  started  on  a  reconnaissance  to  examine  the  coast 
between  Point  Adams  and  Killamook,  with  reference  to  the  practicability  of  conducting  triangu. 
lation.  He  was  engaged  in  that  service  at  the  date  of  his  last  report  dn  field-work. 

Tidal  observations.  The  excellent  series  of  tidal  and  meteorological  observations  made  at 
Astoria  have  been  continued  by  Mr.  L.  Wilson,  under  the  supervision  of  Major  G.  H.  Mendell,  of 
the  Corps  of  Engineers,  Bvt.  Col.  U.  S.  A.,  who  has  ably  carried  out  the  plans  furnished  from  the 
Office.  The  tabulations  of  high  and  low  waters  and  the  hourly  readings  are  now  made  by  the 
observer. 

The  self-registering  gauge  formerly  used  at  San  Diego  has  been  put  up  at  Port  Townshend  by 
Assistant  Lawson,  and  is  now  working  regularly.  Mr.  Wilson  left  Astoria  for  a  few  days  to  assist 
Mr.  Lawson  in  this  work  and  to  instruct  the  observer,  Mr.  L.  Neesel,  who  also  tabulates  the  tidal 
registers  and  keeps  up  a  series  of  meteorological  observations. 

Triangulation  and  topography  of  Puget  Sounds  Washington.^'Dxxviug  the  winter  of  1872,  Assistant 
James  S.  Lawson  was  engaged  in  computing  the  results  of  his  field-observations  of  the  previous 
year,  and  in  inking  and  tracing  the  topographical  sheets,  duplicating  records  of  observations,  and 
making  projections  for  work  during  the  present  season.  Early  in  the  spring  he  took  the  field  for 
the  triangulation,  topography,  and  hydrography  of  Budd’s  Inlet  and  its  approaches.  The  work 
includes  the  town  of  Turawater,  at  the  extreme  southern  end  of  Puget  Sound,  the  town  of  Olympia, 
and  the  village  of  Swautown.  In  the  imniediate  vicinity  of  the  inlet  the  shores  are  thickly  wooded, 
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and  covered  also  with  a  dense  undergrowth,  but  the  “logging  roads”  afforded  tolerable  means  for 
carrying  on  the  topography,  of  which  the  following  are  statistics : 


Miles  of  bay-shore  line . . . 33 J 

Miles  of  ros^s . . . . 30 

Area  (square  miles) . .  . . 12 


At  station  Cooper ^  between  Budd  and  Eld  Inlets,  Assistant  Lawson  made  114  observations,  by 
double  zenith  distances,  for  determining  the  approximate  positions  of  the  north,  south,  and  middle 
peaks  of  Mount  Rainier,  and  the  highest  point  of  Mount  Saint  Helens. 

In  the  field-work,  and  in  office-reductions.  Assistant  Lawson  was  efficiently  aided  by  Mr.  Fred. 
A.  Lawson.  The  party  had  the  use  of  the  brig  R.  H.  Fauntleroy. 

Hydrography  of  Puget  Sounds  Washington. — After  completing  the  topography  of  Budd’s  Inlet, 
Assistant  Lawson  took  op  and  prOvSecnted  the  hydrography  of  the  inlet  and  its  approaches,  and  was 
so  engaged  until  the  close  of  the  season.  Fogs  and  smoke  retarded  the  progress  of  the  work.  The 
survey  extends  four  miles  northward  of  Olympia,  and  soundings  have  been  made  quite  numerous 
on  account  of  the  proposed  reclamation  of  the  “flats”  near  Olympia.  The  hydrography  includes 
also  the  terminus  of  one  of  the  branches  of  the  Northern  Pacific  Railroad.  While  soundings  were 
in  progress,  Assistant  Lawson  kept  up  a  series  of  tidal  observations.  The  following  are  statistics 


of  the  hydrography : 

Angles  measured . .  691 

Number  of  soundings .  13,650 


SECTION  XII. 

COAST  OP  ALASKA  TERRITORY.  (Sketch  No.  17.) 

Reconnaissance  of  the  coast  of  Alasha. — Further  progress  has  been  made  in  the  development 
of  the  coast  of  Alaska,  by  a  party  under  the  direction  of  Assistant  W.  H.  Dali.  An  outline  of  the 
operations  of  the  season  will  be  found  in  the  appended  extracts  from  his  report. 

With  the  schooner  Yukon^  which  had  been  fitted  out  under  his  immediate  supervision,  Mr. 
Dali  left  San  Francisco  on  the  28th  of  April,  and  reached  Iliuliuk  on  the  20th  of  May,  making  the 
shortest  run  yet  known  between  the  two  points.  On  the  voyage  very  heavy  weather  was  encoun¬ 
tered,  lasting  nearly  a  week,  and  a  calm  which  lasted  three  days. 

“  We  made  land  when  seventeen  days  out  near  the  Saunakh  reefs,  and  during  the  calm  dis¬ 
covered  a  bank  lying  some  distance  off  shore  with  thirty-eight  fathoms  of  water  and  gravelly  bot¬ 
tom.  Here 'we  found  cod  and  halibut  of  large  size  and  good  quality  in  great  abundance.  We  ob¬ 
tained  a  good  series  of  observations,  fixing  the  position,  and  approximately  determining  the  south¬ 
ern  and  eastern  limits  of  the  Saunakh  reefs.  Within  the  limits  of  the  bank,  and  between  it  and 
the  shore,  we  found  depths  of  75  to  100  fathoms.” 

Mr.  Dali  remarks  that  this  shoal  ground  in  respect  of  distance  from  the  nearest  land  corres¬ 
ponds  with  several  other  banks  already  known ;  in  particular  one  off  the  southern  end  of  Kadiak  ; 
another  discovered  by  Assistant  Davidson  in  1867  off  Unimak;  and  a  third,  known  as  the  “  off¬ 
shore  ground”  of  the  Shumagin  fishermen ;  and  from  this  correspondence  at  four  places  he  infers 
the  existence  of  a  submarine  ridge  running  parallel  with  the  peninsula,  from  Unimak  eastward. 

■  “  Current  observations  were  kept  up  during  the  voyage,  the  results  tending  to  confirm  the 

observations  of  previous  years.”  ##*##♦ 

“  The  past  winter  in  this  region,  as  in  the  eastern  United  States,  has  been  one  of  unusual 
severity;  and  the  season  w^as  fully  a  month  later  than  the  average.  Field-ice  on  the  20th  of  May 
in  Behring  Sea  reached  to  within  130  miles  Of  Unalaska,  and  was  from  10  to  40  feet  in  height  above 
the  water.  This  has  not  been  paralleled  since  1831,  according  to  local  tradition  and  the  church 
records.”  #  #  •  ♦  #  ♦  * 

“  After  rating  our  chronometers,  we  sailed  from  Unalaska  for  the  Western  Islands,  and  visited 
in  the  course  of  the  summer  nearly  all  the  harbors  previously  known.  A  new  and  excellent  one 
was  discovered  at  the  island  of  Adakh.  Returning  to  Unalaska,  we  obtained  the  summer  rate  of 
the  chronometers,  and,  proceeding  to  the  Shumagins,  continued  at  work  until  the  autumn  storms  ren¬ 
dered  it  advisable  to  close  operations  for  the  year.”  During  a  tremendous  gale  on  the  12th  of  Oc- 
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tober,  the  Yulcon  was  held  by  three  anchors  in  Humboldt  harbor,  which  had  been  surveyed  by  the 
party  last  year,  but  the  schooner  William  Whelan  was  driven  ashore  and  totally  wrecked  at  Unga, 
twelve  miles  to  the  southward.  On  receipt  of  a  note  which  Captain  Holder  had  sent  by  a  native, 
Assistant  Dali  promptly  went  to  the  site  of  the  disaster  and  brought  the  captain  and  crew  of  the 
wrecked  vessel,  on  the  schooner  Yulcon^  to  San  Prancisco. 

In  advance  of  sailing  for  Alaska  the  attention  of  Mr.  Dali  had  been  requested  for  the  selec¬ 
tion  of  a  site  proper  for  landing  a  telegraph-cable  intended  to  traverse  the  Northern  Pacific.  This 
service  his  large  experience  in  the  operations  of  the  Western  Union  Telegraph  Company  in  pre¬ 
vious  years  enabled  him  to  perforin  to  the  satisfaction  of  the  agents  of  the  enterprise.  A  site  was 
chosen  for  a  telegraph-station  on  the  island  of  Kyska,  and  the  harbor  and  its  vicinity  were  care¬ 
fully  surveyed. 

‘‘  We  obtained  over  a  thousand  astronomical  observations  during  the  season,  and  nearly  as 
many  for  magnetic  elements.  The  latter  show  an  average  decrease  in  the  declination  of  more  than 
two  degrees  at  most  of  the  stations,  since  observations  were  last  taken,  more  than  twenty  years 
ago.  Our  stations  are  at  nearly  even  distances  from  the  Shumagius  to  the  western  end  of  the 
chain.’’ 

“  Deep-sea  soundings  were  made  wherever  opportunity  offered,  and  much  greater  depths  were 
found  than  any  previously  reported  in  Behring  Sea.  We  found,  too,  the  deposition  of  Globigerina 
mud,  or  recent  chalk-formation,  going  on  at  the  depth  of  800  fathoms.” 

Soundings  made  by  the  party  in  the  Yulcon  disprove  the  existence  of  the  Bogoslofif  reef,  which 
has  been  marked  on  previous  general  charts  as  extending  for  twenty  miles  from  Unimak.  “We 
found  800  fathoms  and  no  bottom  on  the  exact  line  of  the  supposed  reef  less  than  ten  miles  from 
the  island.” 

The  report  of  Mr.  Dali  includes  special  mention  of  the  energy,  interest,  and  competency  dis¬ 
played  by  Mr.  Marcus  Baker,  the  astronomical  aid  in  the  party,  who  lost  no  opportunity  for  secur¬ 
ing  results.  Much  of  the  season  was  passed  amid  rains  and  fogs,  but  a  large  store  of  important 
hydrographic  particulars  has  been  gathered,  and  the  positions  of  most  of  the  prominent  volcanic 
peaks  were  determined  approximately,  as  landmarks  for  charts. 

The  schooner  Yukon  arrived  at  San  Francisco  on  the  6th  of  November,  after  a  passage  of 
eighteen  days,  from  the  Shumagin  Islands.  Assistant  Dali  and  his  aid,  Mr.  Baker,  are  now  engaged 
in  the  computations  and  other  office  details  pertaining  to  the  operations  of  the  present  year  on  the 
coast  of  Alaska. 

The  report  made  by  Mr.  Dali,  after  his  return  to  San  Francisco,  is  given  iu  the  Appendix, 
No.  11. 

Tidal  observations, — The  self-registering  gauge  intended  to  secure  a  series  of  observations  at 
Saint  Paul’s  Island,  in  Behring  Sea,  arrived  there  in  April,  1872,  but  unfortunately  the  fastenings 
of  the  clock-face  had  given  way  in  the  transit,  and  thus  some  parts  of  the  apparatus  had  been 
injured.  Capt.  Charles  Bryant,  to  whom  the  instrument  was  consigned,  repaired  the  clock  as  far 
as  possible  in  the  absence  of  ordinary  facilities,  and  put  the  tide-gauge  into  working  order  at  Til¬ 
lage  Cove,  on  the  western  side  of  the  island,  where  it  was  fastened  to  a  crib  of  timber  filled  with 
stone.  A  bench-mark  was  established  on  a  rock  near  the  crib.  With  occasional  stoppages,  owing 
to  the  injury  which  the  clock  had  received  on  its  passage,  the  times  and  heights  of  the  tide  were 
recorded  during  June,  July,  and  August  of  1872.  After  that  the  record  was  more  frequently  inter¬ 
rupted  by  defect  in  the  moving  apparatus,  and  Captain  Bryant,  who  had  done  the  utmost  to  pre¬ 
serve  continuity  of  the  record,  was  constrained  to  remove  the  instrument  in  the  middle  of  Decem¬ 
ber.  Soon  afterward  the  northern  drift-ice  from  Behring  Sea,  swept  in  by  southwest  winds,  filled 
the  cove,  and  in  loosening  with  the  approach  of  spring,carried  away  the  crib  which  had  been  con¬ 
structed  to  sustain  the  tide-gauge.  The  records  for  six  months,  of  which  the  last  three  are  marked 
by  numerous  interruptions,  have  been  received  at  the  office. 

COAST  SURVEY  OFFICE. 

The  operations  of  the  Coast  Survey  Office  have  been  conducted,  as  for  many  years  past,  by 
Assistant  J.  E.  Hilgard,  who  resumed  their  immediate  direction  iqwn  his  return  from  Europe  at  the 
beginning  of  November,  relieving  Assistant  C.  S.  Peirce  from  temporary  charge  of  the  Office. 
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The  organization  of  the  different  divisions  of  the  Office  has  remained  unchanged.  The  following 
statement  gives  a  succinct  account  of  their  operations  during  the  past  year,  which  have  fully  kept 
pace  with  the  advance  of  the  field-work. 

Hydrographic  division. — The  planning  and  verifying  the  work  of  sounding-parties  is  under  the 
immediate  direction  of  Gapt.  C.  P.  Patterson,  inspector  of  hydrography,  who  also  has  charge 
of  the  construction,  repairs,  and  disposition  of  the  vessels  belonging  to  the  Coast  Survey  service. 
The  office-work  under  his  direction,  consisting  of  plotting  and  drawing  of  hydrographic  charts 
from  the  field-records,  has  been  performed  by  Mr.  E.  Wilknbucher,  the  principal  hydrographic 
^draughtsman,  who  has  also  verified  all  reduced  drawings  of  hydrography,  and  has  prepared  all 
notes  relating  to  lights,  buoys,  and  sailing-directions  for  the  published  charts.  In  drawing  the 
charts  from  original  notes,  he  was  assisted  by  Mr.  J.  Sprandal. 

Computing  division. — ^The  computing  division  of  the  Office  has  been  continued  in  charge  of  As¬ 
sistant  Charles  A.  Schott,  with  the  same  general  organization  as  in  preceding  years.  The  special 
duties  assigned  to  the  computers  may  be  stated,  in  general,  to  have  been  as  follows:  To  Assistant 
T.  W.  Werner,  the  computation  of  current  work  connected  with  triangulations  5  to  Dr.  G.  Rumpf, 
the  comparison  of  field  and  office  computations  of  geodetic  work,  and  charge  of  registers  of  results ; 
to  Mr.  J.  Main,  the  comparison  of  astronomical  computations  of  time,  azimuth,  and  latitude  deter¬ 
minations  ;  to  Mr.  E.  H.  Courtenay,  the  least  squares  adjustments  of  completed  triangulations ;  to 
Prof.  R.  Keith  and  Mr.  F.  Hudson,  temporary  computers,  the  reduction  of  astronomical  observa¬ 
tions;  and  to  Mr.  H.  H.  Gerdes,  the  clerical  work  of  the  computing  division.  The  direction  and 
examination  of  computations  and  the  duty  of  making  special  discussions  after,  and  reporting  the 
results  reached,  devolved  upon  Assistant  C.  A.  Schott.  During  the  temporary  absence  of  Assistant 
Hilgard,  Assistant  Schott  was  acting  assistant  in  charge,  between  August  11  and  September  8. 
^  Respecting  the  personnel^  the  following  changes  have  occurred  during  the  year :  Dr.  F.  Kampf  gave 
up  his  connection  with  Jhe  survey  March  31 ;  Mr.  M.  H.  Doolittle  was  temporarily  engaged  between 
April  21  and  June  11,  and  took  permanently  the  position  vacated  by  Dr.  Kampf,  on  September  1 ; 
Mr.  W.  B.  French  was  assigned  to  field-duty  March  6,  and  his  position  in  the  Office  was  filled  by 
Mr.  H.  H.  Gerdes,  from  that  date;  Mr.  L.  P.  Shidy  was  temporarily  connected  with  the  computing 
division  between  July  19  and  August  19,  when  he  was  transferred  to  the  tidal  division ;  Mr.  C.  L. 
Gardner  was  temporarily  assigned  to  duty  on  September  1. 

Of  the  special  discussions  made  by  Mr.  Schott,  the  following  may  be  mentioned :  Results  ot 
hypsometric  measures  taken  at  Bodega  Head  and  Ross  Mountain,  in  1860  and  1872,  by  Assistant  G. 
Davidson,  (a  joint  paper  with  the  observer;)  results  of  the  secular  change  of  the  magnetic  declina¬ 
tion  at  various  stations ;  adaptation  of  triangulations  to  various  conditions  and  configurations  of 
the  earth’s  surface;  results  of  the  secular  change  of  the  magnetic  declination,  dip,  and  intensity,  at 
Washington,  D.  0.;  results  of  differential  observations  of  the  magnetic  declination  made  by  Dr. 
Walker,  at  Fort  Steilacoom,  in  1866,  and  at  Camp  Date  Greek,  Arizona,  in  1867.  He  also  made, 
on  three  days,  the  usual  magnetic  observations  at  Washington,  and,  in  connection  with  these,  tested 
the  accuracy  attainable  with  the  2f-inch  Casella  theodolite,  in  observations  for  astronomical  lati¬ 
tudes  and  azimuth. 

Tidal  division. — The  duties  of  this  division,  consisting  of  the  reduction  of  the  tidal  observations 
taken  at  the  several  established  stations  on  the  Atlantic  and  Pacific  coasts;  the  prediction  and  pub¬ 
lication  of  tide-tables  for  the  principal  ports  of  the  United  States;  the  preparation  of  all  data  rela¬ 
tive  to  tides  required  for  use  in  office  and  field  work;  correspondence  with  observers  and  in  reply  to 
inquiries ;  inspection  of  new  apparatus,  and  the  general  supervision  of  the  service,  have  been  con¬ 
tinued  under  the  charge  of  Mr.  R.  S.  Avery,  who  has  been  assisted  in  the  computations  by  Messrs. 
J.  Downs,  A.  Gottheil,  G.  Ferguson,  L.  P.  Shidy,  and  Miss  M.  Thomas.  The  particulars  relating 
to  the  permanent  tidal-stations,  and  observers  at  the  same,  have  been  mentioned  under  the  heads 
of  the  respective  sections  in  which  they  are  situated. 

The  amount  of  office-work  has  been  much  reduced  of  late,  by  instructing  the  observers  to  tabu¬ 
late  the  high  and  low  water  as  well  as  the  height  of  the  ordinates  for  every  hour  on  suitably-pre¬ 
pared  blank  forms.  This  is  done  by  the  observers  at  North  Haven,  Fort  Monroe,  Fort  Point,  (San 
Francisco,)  Astoria,  and  Port  Townsend;  and  it  would  appear  that  the  character  of  the  observations 
has  been  sensibly  improved  by  their  attention  being  directed  to  the  inconvenience  of  occasional 
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failure.  The  tide-gauges  of  the  new  form,  with  cylinder  revolving  once  in  twenty-four  hours,  receiv¬ 
ing  a  week’s  record,  have  been  specially  provided  with  all  that  is  requisite  for  tabulating  conven¬ 
iently  and  accurately.  Where  these  tables  have  not  been  made  by  observers,  they  have  been  made 
in  the  OflBce  as  soon  as  convenient.  The  primary  reductions  for  all  the  observations  are  made  soon 
after  they  are  received,  and  the  results  put  in  a  shape  convenient  for  use  when  wanted.  The  dupli¬ 
cation  of  hourly  readings  is  completed  for  North  Haven,  Santiago,  Fort  Point,  and  Port  Townsend, 
and  nearly  up  to  date  for  Boston  and  New  York.  For  the  latter  places  only  selected  years  have 
been  read,  the  earlier  ones  being  too  imperfect.  The  missing  places  in  the  Fort  Point  and  Santiago 
series  have  been  interpolated  by  curves. 

On  application  of  Mr.  B.  Roberts,  of  the  British  Nautical  Almanac  office,  a  copy  of  hourly  read¬ 
ings  of  tidal  observations  at  Fernandina,  Fla.,  for  one  year,  and  of  those  at  Santiago,  Cal.,  for  two 
years,  were  sent  to  him,  to  enable  him  to  apply  to  them  the  new  harmonic  analysis  of  Professor 
Thomson,  which  had  been  used  very  successfully  on  several  series  of  British  observations,  and  on 
some  of  our  own,  previously  sent  to  him. 

The  Tide-Tables  annually  issued,  containing  predictions  of  tides  for  the  principal  ports  of  the 
United  States  during  the  ensuing  year,  have  been  computed  for  1874,  under  Mr.  Avery’s  super¬ 
vision,  and  published.  The  predictions  for  Boston  were  contributed  by  Mr.  Ferrel,  based  on  his 
discussions  of  his  observations  for  that  port.  The  table  of  constants  appended  to  these  publications 
was  improved  and  extended  by  means  of  new  matter  received  at  the  Office. 

Drawing  division, — This  division  is  under  the  special  direction  of  the  assistant  in  charge  of  the 
Office.  Its  immediate  supervision,  as  heretofore,  has  remained  with  Mr.  W.  T.  Bright,  who,  from  his 
long  experience  in  the  division,  has  been  enabled  efficiently  to  distribute  the  work,  adapting  it  gen¬ 
erally  to  the  special  fitness  of  the  several  draughtsmen.  The  duties  of  the  division  have  been 
divided  nearly  as  follows :  (See  also  Appendix  No.  4.) 

Mr.  A.  Lindenkohl  has  been  engaged  in  reducing  for  publication  the  topography  and  hydrogra¬ 
phy  of  the  coast  and  harbor  charts,  and  in  making  additions  to  the  general  coast  and  sailing  charts. 
He  has  brought  up  to  date  the  list  of  progress  sketches  that  accompany  the  annual  reports;  made 
projections  on  copper,  projections  for  field-parties,  and  diagrams.  Mr.  H.  Lindenkohl  was  employed 
upon  the  finer  topographical  reductions  as  well  as  upon  the  hydrography  of  various  charts  of  the 
coast.  He  has  made  field-projections,  tracings,  and  a  great  portion  of  his  time  has  been  given  to  the 
production  of  a  number  of  photolithographic  maps  and  charts.  He  has  also  engraved  on  copper 
the  topography  of  San  Francisco  and  Tamal  Pais  peninsula,  upon  the  scale,  chart  of  part 

of  the  western  coast.  Mr.  L.  Karcher  has  constructed  the  greater  number  of  projections  called  for 
by  the  numerous  field-parties,  made  diagrams  and  tracings,  and  has  been  engaged  upon  photo¬ 
lithographic  charts  and  sketches.  Mr.  F.  Smith  continued  tracing  for  photographing  to  the  publi¬ 
cation  scale  of  the  original  topographical  field-sheets ;  made  projects  and  copies  of  field- 

sketches.  Messrs.  F.  and  W.  Fairfax  have  made  traced  copies  of  original  hydrographic  and  topo¬ 
graphical  maps  and  charts  called  for  by  the  public  service,  and  done  miscellaneous  duty.  Mr.  E.  J. 
Sommer,  until  May,  when  he  left  the  Office,  was  engaged  upon  preliminary  charts  and  sketches. 
Mr.  P.  Erichsen  has  filled  in  upon  photographic  prints,  scale  the  topographical  details,  and 

has  been  engaged  upon  various  classes  of  miscellaneous  work.  Mr.  H.  Eichholtz  has  been  employed 
upon  adding  corrections  to  charts  already  published.  Mr.  C.  E.  Lewis  has  attended  to  copying  for 
the  division  and  for  the  Office.  Mrs.  E.  Nesbitt  was  employed  in  duplicating  the  volumes  of  geo¬ 
graphical  positions  used  by  the  division.  Mr.  E.  Molkow  was  engaged  during  November  and  Decem¬ 
ber  in  measuring  the  shore  line,  &c.,  of  recent  topographical  sheets.  Mr.  F.  Hartig  was  assigned  to 
the  division  in  July,  and  worked  upon  special  maps,  charts,  and  tracings.  Mr.  M.  Angles  joined  the 
division  in  February,  and  has  been  employed  upon  photolithographic  charts  and  miscellaneous 
work.  Messrs.  R.  F.  Bartle  and  R.  Wehrhan  were  temporarily  attached  to  the  division  during  a 
portion  of  the  year,  and  made  tracings,  corrected  published  charts,  &c. 

In  addition  to  the  work  shown  in  Appendix  No.  4,  the  following  statement  as  to  the  operations 


of  this  division  is  given  : 

Projects  for  new  charts  prepared . . . .  23 

Projections  made  for  the  use  of  the  topographical  and  hydrographical  parties . 90 

Topographical  sheets  traced  for  reduction  by  photography .  11 
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Diagrams.  . . . .  .  8 

Projections  on  copper  for  engraved  charts. . 11 

Tracings  made  on  special  calls . . .  85 

Miscellaneous  tracings  and  diagrams  for  field  and  office  use  . . . . . . 117 


The  information  furnished  by  this  division  of  the  Office  in  reply  to  special  calls,  usually  in  the 
form  of  tracings  from  the  original  maps  and  charts  of  the  survey,  is  given  in  Appendix  No.  3. 

Engraving  division, — ^This  division  has  remained  under  the  charge  of  Mr.  E.  Hergesheimer,  whose 
executive  ability,  no  less  than  his  technical  knowledge  of  surveying,  drawing,  and  engraving,  is 
constantly  exercised  in  promoting  the  efficiency  of  the  work.  The  distribution  of  the  work  among 
the  different  engravers,  the  supervision  of  its  execution,  and  verification  of  the  same,  the  prepara¬ 
tion  of  all  the  lettering,  titles,  and  notes,  and  the  arrangement  of  the  work  of  electrotyping,  are 
among  the  many  duties  performed  by  him. 

During  the  last  year  the  force  of  this  division  has  been  employed  as  follows:  Messrs.  J. 
Enthofier,  S.  Siebert,  H.  0.  Evans,  A.  Sengteller,  W.  A.  Thompson,  and  A.  M.  Maedel  as  topo¬ 
graphical  engravers ;  Messrs.  J.  Knight,  B.  A.  Maedel,  F.  Courtenay  and  A.  Peterson  as  letter 
engravers;  Messrs.  H.  M.  Knight,  H.  S.  Barnard,  and  F.  W.  Benner  upon  sanding;  Messrs.  J.  C. 
Kondrup,  R.  F.  Bartle,  J.  O.  Thompson,  B.  H.  Sipe,  W.  H.  Davis,  and  W.  H.  Knight  as  miscella¬ 
neous  engravers;  Messrs.  J.  Bnthoffer;  S.  Siebert,  H.  0.  Bvaus,  and  F.  Courtenay  have  been 
emploj^ed  only  upon  contract  work ;  Mr.  B.  Molkow,  who  for  several  years  has  reduced  outlines  on 
copper  with  the  pantograph,  resigned  the  early  part  of  the  year;  Mr.  R.  F.  Bartle  was  engaged  but 
one  month  during  the  year,  on  account  of  failure  of  sight;  Mr.  G.  A.  Morrison,  the  clerk  of  the 
division,  was  transferred  to  the  field  in  July;  the  clerical  duties  have  since  been  performed  by  Mr. 
L.  C.  Kerr. 

A  tabular  statement  of  the  charts  worked  upon,  and  the  work  performed  by  each  engraver,  is 
given  in  Appendix  No.  5. 

Electrotyping  and  photographing, — Mr.  George  Mathiot  conducted  these  operations  as  heretofore 
until  the  last  day  of  May,  when  his  life  was  suddenly  and  unexpectedly  ended  by  the  rupture  of  a 
large  blood-vessel.  Mr.  Mathiot  had  had  charge  of  that  importajit  branch  of  the  work  for  more 
than  twenty  years;  and  the  great  perfection  of  details  and  invariable  success  of  the  operations 
were,  in  a  large  measure,  owing  to  his  untiring  zeal  and  ingenuity  in  experiment.  A  description 
of  the  process  of  electrotyping,  as  carried  on  in  the  Coast  Survey  Office,  was  given  by  him  in  the 
Coast  Survey  Report  for  1851. 

He  was  succeeded  in  charge  of  the  work  by  Mr.  A.  Zambrock,  who  had  previously  assisted 
Mr.  Mathiot,  and  who  has  since  carried  on  the  operations  with  entire  success,  Mr.  F.  Ober  assisting^ 
as  heretofore.  During  the  year  thirty-three  electrotypes  of  the  engraved  plates  have  been  repro¬ 
duced,  and  the  photographic  reductions  required  for  the  drawing  and  engraving  divisions  have 
been  made  as  usual. 

Division  of  charts  and  instruments, — The  work  in  this  division,  which  included,  besides  the  safe¬ 
keeping  of  archives,  the  map-printing,  distribution  of  charts  and  reports,  and  the  mechanician’s  and 
carpentei;  shops,  has  been  directed  during  the  year  by  Mr.  John  T.  Hoover. 

The  duty  of  registering  and  filing  for  convenient  reference  the  original  maps  and  charts  of  the 
survey,  and  the  records  of  observations  made  in  the  field,  and  of  keeping  an  account  of  the  same, 
as  they  are  used  in  the  Office,  was  performed  by  Mr.  A.  Zumbrock  until  June;  after  that  time  by 
Mr.  A.  Schott. 

By  the  press  used  for  copper  plate  printing  14,810  copies  of  charts  and  sketches  have  been 
printed  within  the  year.  The  copper-plate  press  was  worked  by  Mr.  T.  V.  Durham  until  J  une  • 
after  that  time  by  Mr.  Frank  Moore. 

The  work  of  backing  with  muslin  the  sheets  required  for  office  and  field  use,  and  the  miscella¬ 
neous  duties  pertaining  to  the  folding-room,  were  performed  during  the  year  by  Mr.  H.  Nissen. 

The  map-room  was  in  care  of  Mr.  T.  McDonnell. .  An  aggregate  of  16,584  copies  of  charts 
have  been  issued  within  the  year,  and  4,363  copies  of  annual  reports  of  various  years  have  been 
distributed. 
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The  work  in  the  instrument-shop  was  done  under  the  supervision  of  Mr.  John  Clark,  by  John 
Foller,  William  Jacobi,  Werner  Suess,  Charles  F.  Wiirdemann,  and  E.»Eshleman. 

The  wood  work  of  instruments,  their  packing:  for  transportation,  and  all  work  of  carpentry 
required  in  the  Office  has  been  performed  by  Mr.  A.  Yeatman,  assisted  by  Mr.  P.  E.  Lackey. 

Clerical  force. — The  general  correspondence  and  office  accounts  have  been,  as  heretofore,  under 
the  charge  of  Mr.  V.  E.  King,  assisted  by  Mr.  P.  W.  Clancy.  Mr.  C.  A.  Hoover  acted  as  writer  in 
the  hydrographic  division.  Mr.  R.  L.  Hawkins  has  continued  to  discharge  the  duties  of  principal 
accountant  and  bookkeeper  in  the  office  of  the  general  disbursing  agent,  Samuel  Hein,  esq.,  and 
the  clerical  work  of  that  office  has  been  performed  by  Mr.  W.  A.  Herbert  and  W.  I.  Flenner. 

The  paper  which  follows  (Appendix  No.  1)  specifies  the  sites  of  work  occupied  in  the  past  year. 
It  is  gratifying  that,  widely  distributed  as  the  parties  have  been,  the  survey  has  been  advanced  in 
each  site,  as  far  as  the  appropriation  would  permit,  and  without  special  hinderance,  either  from  ac¬ 
cident  or  by  reason  of  unusually  unfavorable  weather. 

In  many  important  details  of  the  service  the  assistant  in  charge  of  the  Office,  Prof.  J.  E.  Hil- 
gard,  has  given  his  able  co-operation.  To  the  experience  and  care  of  the  disbursing  officer,  Samuel 
Hein,  esq.,  has  been  due  the  general  promptitude  in  resuming  work  at  the  change  of  the  season  in 
places  indicated  by  my  instructions  for  the  transfer  of  field  and  hydrographic  parties,  and  in  the 
arrangement  of  matter  for  this  report  and  other  office  duties  under  my  own  direction.  Assistant  W. 
W.  Cooper  has  rendered,  as  heretofore,  acceptable  services. 

Respectfully  submitted. 

BENJAMIN  PEIRCE, 
Superintendent  United  States  Coast  Survey. 

Hon.  Wm.  a.  Richardson, 

Secretary  of  the  Treasury^  Washington^  2>.  C. 
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Distribution  of  surveying  parties  U2)on  the  Atlantic^  Oulf  and  Pacific  coasts  of  the  United  States  during 

the  surveying-season  of  1872-’73. 


Coast-sociioDs. 

Parties. 

Operations. 

Persons  conducting  operations. 

Localities  of  work. 

Section  I. 

Allaniic  const  of  Maine, 

No.  1 

Topogrspliy  and 

J.  W.  Donn,  assistant ;  F.  C.Donn, 

Plane-table  survey  of  the  eastern  end  of  Mount 

New  Haropsliiro,  Mas- 
sacliiisetts,  and  Khode 

hydrography. 

aid. 

Desert  Island,  Me.,  and  soundings  adjacent  to 
the  sbore-Une.  (Sec  also  Section  III.) 

Island,  inclnding  sea* 
porta,  bays,  and  rivers. 

2 

Topogropliy . 

W.H. Dennis,  assistant;  S.  N. 
Ogdon,  aid. 

Topography  of  Deer  Isle,  Me.,  below  North¬ 
west  Harbor,  inclnding  Greenlaw’s  Neck  and 
the  adjacent  islands  and  reefs.  (See  also  Sec¬ 
tion  V.) 

3 

Topography . 

A.  W.  Longfeliow,  assistant; 
Joseph  Hergesbeiincr,  aid. 

Detailed  topographical  survey  continued  in  the 
vicinity  of  Castine,  Me. 

1  A 

Hydrography . 

Horace  Anderson,  assistant;  F. 
H.  North,  E.  H.  King,  and 
Charles  Coburn,  aids. 

Hydrography  of  Castino  Harbor,  Me.,  includ¬ 
ing  part  of  Penobscot  Bay  between  Cape 
Hosier  and  the  Fox  Islands.  (See  also  Sec¬ 
tion  VII.) 

5 

Topography . 

J.  N.  McClintock,  snbassistant . . . 

Detailed  survey  of  Isle  au  Haut,  including  the 
small  islands  and  reefs  in  its  vicinity.  (See 
also  Section  VI.) 

6 

Topography . 

F.  W.  Dorr,  assistant ;  D.  B. 
Wainwriglit  and  W.  W.  Gil¬ 
bert,  aids. 

Topography  of  the  shores  of  Penobscot  River, 
Me.,  between  Indian  Point  and  Parkins’  Point, 
including  the  town  of  Winterport.  (Soe  also 
Section  IV.) 

7 

Topography . 

C.  T.  lardella,  assistant ;  W.  C. 
Hodgkins,  aid. 

Plane-table  survey  of  the  western  shore  of 
Penobscot  River,  Me.,  iVom  Stockton  to  Bucks- 
port.  (Soe  also  Section  IV.) 

8 

Special  survey.... 

H.  L.  Whiting,  H.  Mitchell,  and 
Hull  Adams,  assistants;  J.  B. 
Weir,  aid. 

Special  observations  In  the  waters  of  Fore 
River,  Portland  Harbor,  Me.,  and  shore- 
limits  traced  for  preserving  the  river-current. 
(See  also  Section  11.) 

1 

0 

Topography . 

Hull  Adams,  assistant . 

Examination  at  Old  Orchard  Beach,  coast  of 
Maine,  and  determination  of  recent  changes 
in  shoro'line. 

10 

i 

Geodetic  connec¬ 
tion. 

Magnetic  observa¬ 
tions. 

Professor  E.  T.  Qnimby . . 

T.  C.  Hilgard . 

Points  determined  in  geographical  position  by 
triangulation  in  New  Hampshire. 

Magnetic  declination,  dip,  and  Intensity  de¬ 
termined  at  Eastport,  Brunswick,  and  Port¬ 
land,  Me.,  and  at  Gorham,  Littleton,  and  Han¬ 
over,  N.  H.  (See  also  Section  II.) 

11 

Ilydrographj' . 

Commander  John  A.  Howell,  TJ. 
S.  N.,  assistant;  Lieutenants 
W.  n.  Jacques,  E.  S.  Jacob, 
Bicbard  Kush,  and  W.  L.  Field, 
U.S.N. 

Hydrographic  examination  of  George's  Shoal  off 
the  coast  of  Massachusetts.  Deep-sea  sound¬ 
ings  northward  to  Cape  Sable,  and  dredgings 
on  Jeffrey’s  Bank,  Cashe’s  Ledge,  and  Stell- 
wagon’s  Bank  for  the  Fish  Commission.  (See 
also  Section  VI.) 

12 

Hydrography . 

J.  S.  Bradford,  assistant ;  John  K. 
Barker. 

Special  hydrographic  examinations  in  Penob¬ 
scot  Bay,  and  of  harbors  between  Boston  and 
Point  Judith.  Tests  of  sailing-courses,  and 
preparation  of  notes  and  views  for  the  Atlan¬ 
tic  Coast  Pilot.  (Soe  also  Sections  II  and  III.) 

13 

Astronomical  ob- 

servation.s. 

Profas.sor  Joseph  Wiulock . 

Observations  for  determining  the  difference  of 
longitude  between  Cambridge,  Mass.,  and  Port 
Jervis,  N.  Y. 
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Distribution  of  surveying-parties  upon  the  Atlantic^  Oulf  and  Pacific  coasts^  etc. — Coutiniied. 


Coast-sections. 

Parties 

Operations. 

Persons  conducting  operations. 

Localities  of  work. 

Section  I— Continued _ 

No.  14 

Gravitation ....... 

C.  S.  Peirce,  assistant ;  W.  E.  Mc- 
Clintock,  H.  Farquhar,  and  A. 
W.  Edmunds,  aids. 

Pendulnm-experiments  at  a  station  near  North 
Adams,  Mass.,  for  determining  local  variations 
in  gravitation. 

15 

Physical  survey. .. 

H.  Mitehcll,  assistant ;  H.  L.  Ma- 
rindin,  subassistant. 

Special  examination  at  Nanset  Beach  and  Mono- 
moy  Point,  Mass.,  and  development  of  changes 
in  depth  and  shore-line.  (See  also  Section  II.) 

16 

Hydrography . 

Tidal  observations 

F.  D.  Granger,  suba.s8istant;  D. 
C.  Hanson,  D.  S.  Wolcott,  and 
C.  A.  Ives,  aids. 

J.  G.  Spanlding  and  H.  Howland, 
observcr.s. 

Hydrographic  development  of  changes  in  shoals 
at  the  eastern  approach  of  Nantucket  Sound, 
Mass.  (See  also  Section  VIII.) 

Tidal  and  meteorological  observations  continued 
at  North  Haven  (Fox  Islands),  Penobscot  Bay, 
and  at  the  Charlestown  navy-yard.  Mass. 
Series  of  tidal  observations  at  Providence,  R  I. 

17 

Special  examina¬ 
tion. 

H.  L.  Whiting  and  H.  Mitchell, 
assistants. 

Providence  Harbor,  R  I.,  examined  in  reference 
to  the  ctfect  of  proposed  changes  in  shore-lino 
and  water-space.  (See  also  Section  II.) 

Section  II. 

18 

nydrograpli3'‘ . 

J.  S.  Bradford,  assistant :  John  It, 
Barker. 

Hydrographic  examination  of  Narragansett  Baj', 
R  I.,  for  the  selection  of  sailing-courses,  and 
preparation  of  notes  and  views  for  the  Allan tic- 
1  Coast  Pilot.  (See  also  Section  III.) 

A  tlantic  coast  and  sen  xmrts 

1 

Triangulatiocand 

A.  M.  Harrison,  assistant;  W.  H. 

Topographical  survey  of  the  coast  of  Bhoile 

of  Connecticut,  New 
York,  Now  Jersey,  Penn¬ 
sylvania,  and  Delaware, 
including  bays  and 
rivers,  and  also  Lake 
Champlain. 

topography. 

Stearns  and  Bioii  Bradbury’, 
aids. 

1  Island  extended  westward  to  include  Qnono- 
chontang  Pond.  (See  also  Section  VI.) 

i 

2 

Triangulation  and 
topography. 

R.  M.  Bache,  assistant . 

Triangnlation  and  detailed  survey  of  the  harbor- 
front,  including  wharf-lines,  of  the  city  of  New 
Haven,  Conn. 

• 

3 

Hydrography . 

H.  Mitchell  and  F.  F.  Nca,  assist¬ 
ants;  H.  L.  Marindin,  subassist¬ 
ant;  E.  B.  Pleasants,  W.  B. 
French,  and  J.  B.  Weir,  aids. 

Soundings  in  New  York  Bay,  near  Sandy  Hook ; 
special  observations  on  tides  and  currents ; 
and  development  of  a  dangerous  rock  in  East 
River.  (See  also  Sections  I  and  IV.) 

4 

Topography . 

H.  L.  Whiting,  assistant;  H. 'M. 
De  Wees,  subassistant. 

Detailed  sui^^ey  of  the  western  side  of  New  York 
Harbor,  from  Castle  Point  to  Comm  unipaw, 
N.  J.  (See  also  Sections  I  and  IV.) 

5 

Topography  and 
hydrograph3^ 

F.  H.  Gerdes,  assistant ;  C.  P.  Dil- 
laway,  snbassistant;  W.S.  Bond, 

'  aid. 

Plane-table  survey  and  hydrograph 3’  of  Raritan 
River,  N.  J.,  including  its  navigable  branches  ; 
and  revision  of  shore-line  and  soundings  in 
Hackensack  River,  N.J.  (Sec  also  Section  IV.) 

6 

Astronomical  ob¬ 
servations. 

G.  W.  Dean,  assistant ;  Edwin  | 
Smith,  aid.  j 

1 

1 

Longitude,  latitude,  azimuth,  and  magnetic 
declination,  dip,  and  intensity,  determined  at 
Carpenter’s  Point,  near  Port  Jervis,  N.  Y. 
(See  also  Sections  VI,  VIII,  and  Interior.) 

7 

Kcconnaissanco . . . 

S.  C.  McCorklo,  assistant . j 

Selection  of  stations  in  the  Hudson  River  Valley 
for  connecting  the  coas^t^iangalation  with  the 
survey  of  Lake  Champlaip.  (See  also  Sec¬ 
tion  IX.) 

8 

Topography . 

H.  G.  Ogden,  assistant;  Andrew 
Bmid,  aid. 

Detailed  survey  of  the  west  shore  of  Lake  Cham¬ 
plain  from  Bluff  Point  to  Jones’  Point,  and  of 
the  east  shore,  adjacent  to  ShclbomeBay.  (See 
also  Section  VI ) 

Hydrography . 

arles  Jtinken,  assistant ;  F.  W. 
ng,  aid. 

Hydrography  of  thenortheast  arm  of  Lake  Cham¬ 
plain  from  Butler’s  Island  upward  to  the 
Unitetl  States  boundary-line,  and  inclndiug 
the  south  end  of  Missisquoi  Day. 

1 

10 

Hydrography . 

L.  B.  Wright,  snbassistant;  E.  H. 
Wyvill  and  W.  B.  French,  aids. 

Soundings  in  Lake  Champlain  ftom  the  “Four 
Brothers’’  southward  to  the  vicinity  of  Crown 
Point.  (See  also  Section  IX.) 
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Distribution  of  surveying-parties  upon  the  Atlantic,  Gulf  and  Pacific  coasts,  &c. — Continued. 


Coast -section  8. 

j  Parties 

Operations. 

Persons  conducting  operations. 

Localities  of  work. 

Skctiox  II — Con  tin  110(1 _ 

Magnetic  observa- 
tioius. 

T.  C.  Hilgard . . . 

Magnetic  declination,  dip,  and  intensity  deter¬ 
mined  at  Burlington  and  Rutland,  Vt.,  in  New 
York  City,  and  at  Sandy  Hook.  (Sec  also 
Section  I.) 

j  Tidal  observations 

R.  T.  Has.sett . 

Continuous  observations  at  the  tidal  station  on 
Governor’s  Island  in  New  York  Harbor;  and 
occasional  observations  at  Hamilton  Ferry, 
Brooklyn. 

No.  11 

Triangnlation,  to¬ 
pography,  and 
liydrograph3'. 

Charles  Hosiner,  assistant ;  R.  B. 
Palfrey,  aid. 

Topographical  survey  of  the  shores,  and  hydro- 
graphic  development,  including  the  adjac-ent 
parts,  of  Great  South  Bay’,  Long  Island.  (See 
also  Section  V.) 

12 

Station-marks . 

Jphn  Farley,  assistant . 

E.xamination  of  marks  set  for  preserving  trian- 
gulation-points  on  Long  Island,  N.  Y.,  and 
near  Perth  Amboy,  N.  J. 

• 

13 

Triangiilation  .... 

F.  W.  Perkins,  snbassistant;  J.  F. 
Pratt  and  F.  W.  Ring,  aids. 

Triangulation  near  Bamcgat,  connecting  the  de¬ 
tailed  survey  of  the  const  of  New  Jersey  with 
the  primary  triaftgulation.  (See  als  ection 
VII.) 

14 

Topography . 

C.  M.  Baclie,  assistant  H.  M.  De 
Wees  and  H.  W.  Baclie,  subas¬ 
sistants. 

Detailed  topography  of  the  coast  of  New  J ersey, 
between  Bamegat  light-house  and  Mana- 
hawken,  and  survey  of  the  navigable  part 
of  Mullica  River,  N.  J.  (See  also  Section  IV.) 

15 

Hydrography . 

W.  I.  Vinal,  snbassistant;  J.  J. 
Evans  and  G.  A.  Morrison,  aids. 

Hydrography,  nearly  completed,  in  the  upper 
part  of  Little  Egg  Hnrlmr,  N.  J.  (See  also 
Section  V.) 

1 

IG 

Hydrography’ . 

H.  Mitcholl  and  Charles  Jiinken, 
assistants. 

Soundings  in  the  Delaware  River,  and  determi¬ 
nation  of  proper  wharf-lines  at  New  Castle, 
Del.  (See  also  Section  I.) 

1 

1 

1 

Skctiun  ni. 

j 

1 

1 

Topography . 

H.  G.  Ogden,  assistant ;  R.  B.  Pal¬ 
frey,  aid. 

Shore-line  survey  of  Schuylkill  River  at  Phila¬ 
delphia,  from  League  Island  upward  to 
Fairinount.  (See  also  Section  VI.) 

Atlantic  coast  and  bays 

1 

Triangulation, 

J.  W.  Donn,  .assistant;  F.  C.  Donn, 

Positions  determined  of  the  light-houses  on 

of  Maryland  and  Vir¬ 
ginia,  including  seta- 
IMirts  and  rivers. 

i 

i 

topography',  and 
hydrograpliN’. 

1  j 

j 

! 

1 

aid. 

Thimble  Shoal,  Craney  Island,  I.Ambort  Point, 
and  Naval  Hospital,  and  shore-line  survey  of 
Elizabeth  River,  Vo.  Detailed  topography  and 
hydrography  of  James  River,  Va.,  advanced 
upward,  from  Warwick  River  to  Jamestown 
Island.  (See  also  Section  I.) 

1 

i 

•i  1 

Hydrography . | 

Acting  Master  Robert  Platt,  IT.  S. 
N.,  assistant ;  J.  B.  Adamson, 
aid. 

Complete  hydrographic  survey  of  Elizabeth 
River,  Va.,  including  its  branches  and  tribu¬ 
taries.  (See  also  Section  IV.) 

1 

Tidal  (d>8crvationa 

Observations  continued  with  self-registering 
tide-gauge  at  Fortress  Monroe,  Old  Point 
Comfort,  Va. 

! 

1 

1 

1 

1 

3 

Hydrography . 

! 

Magnet  ic  observa¬ 
tions.  1 

J.  S.  Bradford,  assistant. . 

Charles  A.  Schott,  as-sistant . 

Special  hydrographic  examinations  in  Chesa¬ 
peake  Bay  and  its  branches,  and  tests  of 
sailing-directions  for  publication  in  the  At- 
lantic-Coast  Pilot.  (See  also  Section  I.) 

Declination,  dip,  and  intensity  observed  at  the 
magnetic  station  in  Washington  City,  D.  C., 
and  repeated  discussion  of  the  secular  varia¬ 
tion. 

4 

1 

Geodetic  connec¬ 
tion. 

A.  T.  Mosninn,  assistant;  W.  B. 
French,  aid. 

i 

Reconnaissance  from  Harpei’s  Ferry  northward 
and  wc.stwnrd  to  the  Monongahela  River,  Pa., 
for  the  selection  of  stations.  (See  also  Sections 
IV,  V,  and  VII.) 
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Coast-sections. 

Parties. 

Operations. 

Persons  conducting  operations. 

Localities  of  work. 

Section  IV. 

Atlantic  coast  and  sounds 

No.  1 

Astronomical  oh- 

A.  T.  Mosman,  assistant ;  TV.  B. 

Latitude  and  the  magnetic  elements  determined 

of  North  Carolina,  in¬ 
cluding;  sea-porta  and 

sorvations. 

French,  aid. 

at  Knott’s  Island,  coast  of  Virginia.  (See 
also  Sections  III,  V,  and  VII.) 

rivers. 

o 

Triangulation . 

R.  E.  Halter,  assistant ;  C.  L.  Gard¬ 
ner,  aid. 

Triangulation  of  Currituck  Sound,  N.  C. 

3 

Hydrography . 

Acting  Master  Robert  Platt,  TJ.  S. 
N.,  assistant;  J.  B.  Adamson, 
aid.* 

Special  examination  of  the  shoals  off  Cape  Ilat- 
toras.  (See  also  Section  III.) 

4 

Astronomical  ob- 

sei^ations. 

A.  T.  Mosman,  assistant;  W.  B. 
French,  aid. 

Latitude-observations  completed  at  stations  on 
Portsmouth  Island,  N.  C.  (See  also  Sections 
m,  V,  and  Vn.) 

5 

Trinngnlation . 

G.  A.  Fairfield,  assistant ;  B.  A. 
Colonna  and  TV.  B.  Fairfield, 
aids. 

Triangulation  of  Pamplico  Sound, N.C.,continned 
in  the  vicinity  of  Hatteras  Inlet  and  Ocracokc 
Inlet. 

6 

Topography . 

F.  TV.  Dorr,  assistant ;  TV.  E.  Mc- 
Clintock,  aid. 

Detailed  plane-table  survey  of  tho  upper  shores 
of  Pungo  River,  N.  C.  (See  afso  Section  I.) 

7 

Hydrography . 

F.  F.  Nes,  assistant ;  C.  P.  Dilla- 
way,  subassistant;  E.B. Pleas¬ 
ants,  aid. 

Hydrography  of  Croatan  Sound  and  Roanoke 
Sound,  including  tho  adjacent  parts  of  Pam¬ 
plico  Sound.  (See  also  Section  II.) 

8 

Triangiilation  and 
topography. 

C.  T.  lardclla,  assistant:  TV.  C. 
Hodgkins,  aid. 

Determination  of  points  and  plane-table  survey 
of  the  shores  of  Coro  Sound,  N.  C.,  from  Ccxlar 
Island  southward  and  westward  to  Ikdl’s 
Point.  (See  also  Section  I.) 

Section  V. 

9 

Topography . 

C.  M.  Bache,  assistant ;  H.  M.  Do 
TVees  and  H.  TV.  Bache,  sub¬ 
assistants. 

Topography  of  the  western  shores  of  Beaufort 
Harbor,  N.  C.,  and  of  the  lower  part  of  Core 
Sound.  (See  also  Section  II.) 

Atlantic  coa-st  and  sen-  i 
wat4*r  channels  of 

South  Carolina  and 
(Jeorgia,  including 

1 

Hydrography . 

TV.  I.  Vinal,  subassistant ;  J.  J. 
Evans,  aid. 

Hydrography  of  Capo  Fear  River,  N.  C.,  up  to 
TVilmington,  and  resurvey  of  tho  “  Seward  ” 
Channel  at  Cape  Fear  entrance.  (See  also 
Section  II.) 

sounds,  harliors,  and 
rivers. 

2 

Topography . 

0.  H.  Tittmaun,  suba.osistant ;  D. 
B.  TVain Wright  and  E.  H.  TVy- 
yill,  aids. 

Triangulation,  azimuth,  and  sea-coast  measure¬ 
ment  from  Little  River,  S.  C.,  southward  and 
westward,  with  topography  a()jacent  to  the 
shorc-linc.  (See  also  Section  X.) 

Topography . 

TV.  H.  Dennis,  assistant ;  Bryant 
Godwin,  aid. 

Plane-table  survey,  including  tho  vicinity  of 
North  Santee  and  South  Santee  Rivers,  S.  C. 
(See  also  Section  I.) 

Topography  and 
hydrograph}’. 

Charles  Hosmer,  assistant ;  R.  B. 
Palfrey,  aid. 

Detailed  survey  of  sea-islands  at  tho  heatl  of 
Saint  Helena  Sound,  S.  C.,  and  soundings  in  the 
Coosaw,  Combahee,  Ashepoo,  and  a(\iacciit 
rivers.  (See  also  Section  II.) 

Section  VI. 

5 

Astronomical  ob¬ 
servations. 

A.  T.  Mosman,  assistant;  TV.  B. 
French,  aid. 

Latitude-observations  completed  at  Butler  sta¬ 
tion,  on  Saint  Simon’s  Island,  Ga.  (Sec  also  Soc- 
tiono  III,  IV,  and  VII.) 

Atlantic  and  Gulf  coast 

1 

Triangulation  and 

A.  M.  Harrison,  assistant;  J.  N. 

Topographical  survey  of  tho  Atlantic  coast  of 

of  tho  Florida  penin¬ 
sula,  including  reefs, 
and  kej’s,  and  Iho  sea¬ 

topography. 

i  McClintock,  subassistant;  Bion 
Bradbury,  aid. 

Florida  below  Matanzas  Inlet,  including  the 
upper  part  of  Halifax  River.  (See  also  Sec¬ 
tions  I  and  11.) 

ports  and  rivers. 

2 

Hydrography . 

Commander  John  A.  Howell,  U. 
S.  N.,  assistant;  Lieutenants  TV. 
H.  Jacques,  E.  S.  Jacob,  Richard. 
Rush,  and  TV.  L.  Field. 

Soundings  near  Gartlen  Key,  completing  hydrog¬ 
raphy  on  the  Florida  Reef,  and  extension  of 
hydrography  in  the  vicinity  of  the  Tortugas. 
(See  also  Section  I.) 

3 

Triangulation,  to¬ 
pography,  and 
hydrography. 

H.  G.  Ogden,  assistant;  Edwin 
Smith,  astronomical  aid;  An¬ 
drew  Braid,  S.  N.  Ogden,  and 
TV.  S.  Ik>nd,  aids. 

Survey  of  tho  Gulf  coast  of  Florida  between 
Tampa  entranceandSaintJoseph’sBay  (south), 
including  soundings  in  Boca  Ceiga  Bay.  (.See 
also  Section  II.) 
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IHitrihutioH  of  surpeyingparlies  upon  tho  Atlantic,  Oulf,  and  Vacijio  coasts,  ttc. — Coutiuaod. 


Coa«t*8cctiou8. 


Parties. 


Se(TIon  VI— Contliiuod . 


SKcrioN  VII. 

G  ulf  coast  and  tbe  sounds 
of  Western  Florida, 
iucludiiig  i)orts  and 


No.  1 


Operations. 


Persons  oondiicting  operations. 


Location  of  work. 


Section  VIII. 

Gulf  coast  and  bays  of 
Alabama,  and  the 
sounds  of  Mississippi 
and  Louisiana  to  Ver¬ 
milion  Hay,  including 
the  ports  and  rivers. 


Section  IX. 


Tidal  observations  . '  Series  continued  w  t’l  self-registering  tide-gauge 

I  !  at  Saint  Thomas,  West  Indies. 

Triangulation . |  F.  AV.  Pcrkbis,  subassistant;  J.  1  Triangulation  of  tbe  Qnlf  coast  of  Florida  from 

I  F.  Pratt.  !  Apalachee  Bay  southward  and  eastward  to¬ 

ward  Cedar  Ke3’8.  (See  also  Section  II.) 

llydrograpli^’ . I  Horace  Anderson,  assistant;  F.  |  Hydrography  of  the  Gulf  approaches  to  Saint 

H.  North  and  E.  U.  King,  aids.]  George’s  Sound,  Fla.,  and  development  of  New 

Inlet.  (See  also  Section  I.) 

Geodetic  operations  in  tho  vicinity  of  tho  At¬ 
lanta  base  in  Georgia,  and  remeasurement  of 
the  line.  (See  also  Sections  III,  IV,  and  V.) 


Geodetic  eonnec-  j  C.  O.  Boutelle,  assistant ;  A.  T. 
tion.  j  Mosman,  assistant;  A.  H.  Scott, 

I  H.  W.  Blair,  and  R.  H.  Barnwell 
'  aids. 

Triangulatiun . j  F.  P.  Webber,  assistant  . 


Reconnaissance . . . 


J.  A.  Sullivan,  assistant 


Hydrogi-aph^’ _ |  F.  D.  Granger,  subassisLint ;  U. 

C.  Hanson  and  C.  A.  Ives,  aids. 


Triangulatiun,  to- 
imgraphy,  and  j 
hydrography.  j 


C.  H.  Boyd,  assistant;  Joseph 
Hergesheimer  and  C.  H.  Van 
Orden,  aids. 


Astronomical  ob-  t  G.  W.  Dean,  assistant ;  Kd\yard 
servations.  |  Goodfellow  and  F.  Blake,  aasist- 

I  ants  ;  J.  B.  Baylor  and  C.  H. 
1  Fitch,  aids. 


Triangulation  to  determine  geographical  points 
in  tho  vicinity  of  Atlanta,  Ga. 

Reconnaissance  and  selection  of  stations  in 
Northern  Georgia  for  geodetic  connection. 

Hydrography  of  the  eastern  part  of  Chandeleur 
Soimd,  Miss.  (See  also  Section  I.) 

Detailed  survey  of  the  shores  and  hydrography 
of  Mississippi  River  in  the  vicinity^  of  Now 
Orleans,  La.  Determination  of  points  by^  tri¬ 
angulation  in  Hlinois  and  Missouri  east  and 
west  of  Saint  Louis. 

Latitude  and  longitude  determined  at  Madison 
aud  La  Crosse  in  AVisconsin  and  at  Minne¬ 
apolis  in  Minnesota.  (See  also  Sections  II 
and  Interior.) 


Gulf  coast  of  AVestem  1 

Louisiana  and  of  Texas, 
including  baysandrivers. 

INTEUIOU. 

AVest  of  the  Mississippi  . 

River. 

I 

Section  X.  j 

Coastof  Califoriiia,  includ-  j  I 

ing  tho  baj's,  harbors, 
and  rivers.  ‘ 


TriangulaUou . j  g.  C.  McCorklo,  assistant;  D.  S. 

i  Wolcott,  aid. 


Hydrography . i  L.  B.  AV right,  subassistant ;  F. 

I  W.  Ring  and  J.  B.  Baylor,  aids. 
Astronomical  ob-  <  G.  AV.  Dean,  assistant;  Edwin 
servations.  !  Smith  and  C.  H.  Fitch,  aids. 


Astronomical  and  |  Qeorge Davidson, assistant; AVill- 
magnetio  obser-  iam  Eimbeck,  subassistant ;  S. 
vations.  R.  Throckmorton  and  T.  J. 

Lowry,  aids. 


Hj'drographic  rc-  1  Commander  P.  t’.  Johnson,  U.  S. 
connaissance.  N.,  assistant;  Lieut.  Cora-  ^ 

uiander  C.  AV.  Kennedj-,  IT.  S. 

I  N. ;  Lieutenants  H.  B.  Mans-  j 
field,  E.  AV.  Remy,  George  AV. 
Tyler,  and  J.  D.  A«lams ;  Lieu¬ 
tenant  M.  S.  Daj’,  part  of  season. 

Triaugulation,  to-  j  A.  W.  Chase,  assistant . 

pography,andh3'-  ’ 
drography.  I 


Triangulation  of  the  coast  of  To.\as  from  East 
Bay  towards  Sabine  Pass,  and  determination 
of  the  positions  of  light-houses  and  beacons 
in  Galveston  Bay.  (See  also  Section  II.) 

Hydrography  of  Espiritn  Santo  and  San  Antonio 
Bays,  Texas.  (See  also  Section  II.) 

Latitude,  longitude,  and  the  magnetic  elements 
determined  at  Denver,  Colorado  Springs,  and 
Trinidad,  in  Colorado  Territory.  (Sec  also 
Sections  II  and  Vm.) 

Latitude,  longitude,  and  tho  magnetic  elements 
determined  at  stations  on  the  coast  of  Lower 
California  between  Capo  San  Lucas  and  San 
Diego ;  also  at  tho  station  occupied  in  1769  by 
AI.  Chappe  de  I’Autoroche  for  observing  the 
I  transit  of  Venus.  Buoys  determined  in 
position  at  tho  entrance  and  approaches  of 
San  Diego  Bay.  (See  also  Section  XI.) 

Shore-lino  survey  and  development  of  dangers 
to  navigation  between  Capo  San  Lucas  and 
San  Diego.  Rock  dotermined  in  position  near 
Point  Fcrmin.  Deep-sea  soundings  in  tho 
Pacific  westward  of  San  Francisco  Entrance'. 
(See  also  Section  XI.) 

*  Detailed  survey  of  coast  of  California  between 
j  San  Petlro  aud  San  Juan  Capistrano.  Survey 
of  the  shores  and  approaches  of  Catalina  Har¬ 
bor.  Soundings  iu  San  Pedro  Bay^  at  the  ap¬ 
proaches  to  New  River  and  Anaheim  River. 
(See  also  Section  XI.) 
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Distribntion  of  surveying-parties  upon  the  Atlantie,  Gulf,  and  Pacijic  coasts,  tke — Oontiuued. 


('oaHt-sectioDS.  'Pai’ticB.:  Operations. 


Persons  conducting  operations. 


Localities  of  work. 


Section  X—Cont in uctl _ !  No.  4  Topography. 


Section  XI. 

Coast  of  Oregon  and  of 
Wnsliiiigton  Tenitory, 
including  the  intciior 
hays,  ports,  and  rivcis. 


Stchmou  Forney,  Rubassistant '  Topographical  survey  of  Santa  Kosa  Island, 

Santa  Barbara  Channel. 


Topography . '  W.  E.  Greenwell,  assistant;  Eu- 

!  gene  Ellicott,  subassistant. 

Bcconnaissanco  !  George  Davidson,  assistant;  Wil- 
and  trinngulatiou. '  liam  Eimbeck  and  O.  IT.  Titt- 
maun,  subassistants ;  S.  B. 
Throckmorton,  W.  S.  Edwards, 
and  T.  P.  Woodward,  aids. 


7  j  Ti'iaugulutiouaiid 
topography. 


L.  A.  Seugteller,  assistant ;  II.  I. 
Willey,  aid. 


Astronomical  ob*  George  Davidson,  assistant ;  S.  K. 


serrations. 


Throckmorton  and  W.  S.  Ed¬ 
wards,  aids. 


0  j  Triaiigulation and  |  Cleveland  Bockwell,  assistant; 


topography. 


I 


George  II.  Wilson,  aid. 


10  j  Astronomical  ob-  George  Davidson,  assistant ;  S.  K. 
[  servations.  Throckmorton,  aid. 


11  Topography _ 


Aug.  F.  Kodgers,  assistant:  E. 
F.  Dickius,  aid. 


12  1  Hydrography . .  Gorshom  Bradford,  assistant ;  F. 

1  Westdahl,  aid. 


I  Tidal  observations.  Col.G.lI.Meudell,U.  S.  Engineers; 
I  E.  Gray,  observer. 

13  .  Ti  iongulatiou  imd  1  L.  A.  SengtcTler,  assistant ;  U.  I. 
I  topography.  '  Willey,  aid. 

Triangulation  and  I  Aug.  F.  Kodgers.  assistant ;  E.  F. 
topography.  '  Dickius,  aid. 

Hydrography .....  I  Gcrsliom  Bradford,  assistant;  F. 
Westdahl,  aid. 


IG 


Hydrograiihy . |  ConmiondcrP.  C. Johnson,  U.S.N., 

I  assistant. 


17  I  Kcconnai ssnnce 
I  and  triangula- 
tiou. 


1  Triaugnlatiouaud 
topography. 


A.  W.  Chase,  as.sistaiit . 


I 


A.  W.  Chase,  assistant , 


Uydregraplyr . 


Astronomical  ob¬ 
servations. 


Coinniandor  P.  C.  Johnson,  U.  S. 
N.,  assistant. 

William  Eimbeck,  subassbtant ; 
T.  J.  Lowry,  aid. 


Plane-table  survey  of  the  con.st  of  California  be- 
I  tw'oen  Gaviota  Pass  and  Point  Conception. 

I  Triangiilation  for  connecting  the  Santa  Barbara 
1  Islands  w’ith  the  shore-line  survey  of  Califor- 
I  Ilia.  Stations  selected  fur  extending  the  main 
I  triangulation  to  Monterey  Bay.  Magnetic 
j  elements  determined  at  Point  Conception.  (See 
also  Section  XI.) 

Toiiographical  survey  of  the  coast  of  California 
near  San  Luis  Obispo  Bay. 

Latitude  and  azimuth  determined  at  San  Luis 
Obispo  and  at  San  Simoon,  Cal.  Magnetic 
elements  determined  at  Point  Pinos,  Cal. 
(See  also  Section  XI.) 

Topography  of  the  coast  of  California  north 
of  IMedras  Blancas.  (See  also  Section  XI.) 

Telegraphic  observations  at  San  Francisco  for 
determining  the  longitude  of  Ealaiua  on  the 
Columbia  Kiver.  Magnetic  elements  deter¬ 
mined  at  San  Francisco.  (See  also  Section 
XI.) 

Topographical  survey  of  Table  Mountain  on  the 
north  side  of  the  Golden  Gate.  Survey  of  the 
sand-dunes  near  San  Francisco. 

Si>ccial  observations  on  the  currents  of  San 
Francisco  Bay,  and  soundings  to  develop  tho 
^  changes  in  depth  in  the  bay  and  on  tho  bar. 
Hydrography  of  Cordell  Bank. 

Series  of  tidal  and  meteorological  observations 
continued  at  Fort  Point  near  San  Francisco. 
(See  also  Section  XI.) 

Topography  of  the  coast  of  California  north  of 
Mendocino  Bay. 

Detailed  survey  of  the  coast  of  California  north 
of  Noyo  Kiver  entrance. 

Kecks  ofl’  tho  coast  of  California  determined  in  . 
position  near  Cape  Mendocino. 

Soundings  along  tho  coast  of  California  in  the 
vicinity  of  Crescent  City  Reef.  (See  also  Sec¬ 
tion  XI.) 

Triangulation  between  Klamath  Kiver  and  False 
Klamath;  and  reconnaissance  for  its  extension 
to  Rocky  Point,  Cal.  (Sec  also  Section  XI.) 

Topography  of  the  coast  of  Oregon  from  Crook’s 
Point  to  Cape  Sebastian,  and  reconnaissance 
for  extending  the  coast- triangulation  north¬ 
ward  to  Rogue  Kiver  entrance.  (See  also 
Section  X.) 

Soundings  developing  anchorage  under  Cape 
Sebastian,  and  at  Chetko  entrance,  Ori'g. 
(See  also  Section  X.) 

Latitude,  longitude,  and  azimuth  determined  at 
Kalama  on  tho  Columbia  Kiver,  Oreg.  Mag¬ 
netic  declination,  dip,  and  intensity  deter¬ 
mined  at  Capo  Disapimiutmeut,  W.  T.  (See 
also  Section  X.) 
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Distribution  of  surveying  parties  upon  the  Atlantie,  Oulf,  and  Pacific  coasts,  &c. — Continued. 


Coast-sootions. 

Parties. 

Operations. 

Persons  oondncting  operations. 

Localities  of  work. 

Section  XI— ^ontinaod .. 

No.  A 

Triangulation . 

Cleveland  Xockwell,  assistant ; 
George  H.  Wilson,  aid. 

Triangulation>f  'the'Colurabia  River  extended 
from  Westport  to  Kalama,  Oregon.  (See  also 
Section  X.) 

5 

Triangulation  and 
topography. 

J.  J.  Gilbert,  subassistant . 

Detailed  survey  of  the  shores  of  Shoalwater  Bay, 
W.  T.,  and  connection  of  work  with  the  sur\»ey 
of  Columbia  River. 

Tidal  observations. 

CoL  G.H.  MendelI,n.S.  Engineers; 
L.  Wilson  and  L.  Nessel,  ob¬ 
servers. 

Tidal  and  meteorological  observations  continued 
at  Astoria,  Oreg.,  and  at  Port  Townshend,  W. 
T.  (See  also  Section  X.) 

Section  XII. 

6 

Triangulation,  to* 
X>ography,  and 
hydrography. 

James  S.  Lawson,  assistant ;  F.  A. 
Lawson,  aid. 

Topographical  survey  of  the  shores  and  hydrog¬ 
raphy  of  Budd's  Inlet,  including  the  develop¬ 
ment  of  the  approaches  from  Puget  Sound, 
W.T. 

Coast  of  Alaska  Territory. 

1 

G^graphical  and 
hydrographic  re¬ 
connaissance. 

W.  H.  Dall,  assistant;  Marcus 
Baker,  aid. 

Geographical  positions  determined,  and  develop¬ 
ment  of  harbors,  anchorages,  and  marine  char¬ 
acteristics  of  the  coast  of  Alaska. 

• 

Tidal  observations. 

Capt.  Charles  Bryant,  W.  H.  Dall . 

Seriesof  tidal  observations  recorded  atSaintPaul's 
Island  in  Behring  Sea,  and  at  the  Aleutian 
Islands,  Alaska. 

H.  Ex.  133 - 10 
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EEl’ORT  OF  THE  SUPERINTENDENT  OF 


APPENDIX  No.  2. 


Statistics  of  field  and  office  work  of  the  United  States  Coast  Surrey  during  the  year  1872. 


Description. 

Previous  to 
1872. 

1872. 

Total. 

RECONNAIfifiAMCB. 

Area  in  sqaare  miles . 

89,846 

4,057 

73,903 

Parties,  number  of . 

54 

3 

57 

BASE-LINES. 

Primary,  number  of . 

12 

1 

13 

Secondary,  number  of . 

84 

8 

92 

Lengrth  of,  in  miles . 

2344 

m 

2834 

TRIANGULATION. 

Area  in  square  miles . 

60,672 

1,237 

61,909 

Horizontal-angle  stations  occupied . 

6,992 

370 

7,362 

Geographical  positions  determined . 

13,100 

721 

13, 821 

Vertical-angle  stations  occupied . 

382 

8 

390 

Elevations  determined,  number  of . 

798 

23 

821 

Parties,  number  of . 

227 

22 

249 

ASTRONOMICAL  OPERATIONS. 

Stations  occupied  for  azimuth . 

115 

3 

118 

Stations  occupied  for  latitude . 

196 

6 

202 

Stations  occupied  for  longitude . 

250 

5 

255 

Permanent  longitude-stations . 

42 

42 

Parties,  number  of . 

65 

8 

73 

Magnetical  stations  occupied,  number  of . 

324 

13 

337 

Parties,  number  of . 

62 

7 

69 

TOPOGRAPHY. 

Area  surveyed  in  square  miles . 

21, 726 

679 

22,405 

Length  of  general  coast  in  miles . 

5,288 

98 

5,386 

Length  of  shore-line  in  miles,  including  rivers,  crooks,  and  ponds . 

60, 531 

1,619 

62,140 

Length  of  roads  in  miles . 

32,428 

^  746 

33,174 

Parties,  number  of . 

312 

21 

333 

HTDROGBAFHT. 

Parties,  number  of . 

2^ 

18  . 

240 

Number  of  miles  run  while  sounding . 

245, 884 

10, 62U 

256,5051 

Area  sounded  in  square  miles . 

56,276 

1,873 

64, 776 

Miles  run  additional  of  outside  or  deep-sea  soundings . 

30,738 

8,500 

39,238 

Soundings,  number  of . 

10, 700, 631 

612, 514 

11, 313, 145 

Soundings  in  Gulf  Stream  for  temperature . 

4,072 

4,072 

Tidal  stations,  permanent . 

168 

8 

176 

Tidal  stations  occupied  temporarily . 

1,335 

52 

1,387 

Tidal  parties,  number  of . . . 

226 

34 

260 

Current-stations  occupied . . . 

55 

Current-parties _ .......... _ _ _ _ _ 

3 

Specimens  of  bottom,  number  of ... : . 

9,609 

69 

9,698 

RKCOBUS. 

Triangulation,  originals,  number  of  volumes . . 

1,464 

102 

1,566 

Astronomical  observations,  originals,  number  of  volumes . 

826 

83 

909 

Magnetical  observations,  originals,  number  of  volumes . 

284 

14 

298 

Duplicates  of  the  above,  number  of  volumes . . . 

1,891 

119 

2,010 

Computations,  number  of  volumes . 

1,805 

93 

1,898 

Hydrographical  soundings  and  angles,  original,  number  of  volumes. .. 

5,449 

321 

5,770 

Hydrographical  soundings  and  angles,  duplicates,  number  of  volumes 

403 

68 

471 

Tidal  and  current  observations,  originals,  volumes,  number  of . 

2,229 

106 

2,335 

Tidal  and  current  observations,  duplicates,  volumes,  number  of . 

1,744 

40 

1,784 

Sheets  fri>m  self-registering  tide-gauges,  number  of . 

1,947 

104 

2,051 

Tidal  reductions,  number  of  volumes . . . 

1,  448 

39 

1,487 

Total  number  of  volumes  of  records . 

17,363 

985 

18, 348 
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Statistics  of  field  and  office  worJc  of  the  United  States  Coast  Survey,  die. — Continued. 


Description. 

Previous  to 
1873. 

1872. 

Total. 

1 

MATS  AND  CHARTS. 

Topographica]  maps,  originals . 

1,238 

70 

1,308 

Hydrographic  charts,  originals  . . 

1, 139 

49 

1,188 

Rednetions  from  original  sheets . 

709 

15 

724 

2,477 

2,633 

2,492 

56 

Number  of  sketches  made  in  field  and  office. . . . . . 

2,689 

SNORAYINO  AND  PRINTING. 

Engraved  plates  of  finished  charts,  nnmber  of . . 

165 

7 

172 

Engraved  plates  pf  preliminary  charts,  sketches,  and  diagrams  for  the 

Coast  Survey  reports,  number  of . . . 

547 

4 

551 

Electrotype-plates  matle . 

065 

42 

1,007 

Finished  charts  published . . 

154 

4 

158 

Preliminary  charts  and  hydrographical  sketches  published . 

455 

3 

458 

Printed  sheets  of  maps  and  charts  distributed . . . 

278,031 

14, 810 

292,841 

Printed  sheets  of  maps  and  charts  deposited  with  sale-agents . 

99, 115 

5,447 

104,  £63 

LIBRARY. 

Nnmber  of  volumes . 

5.306 

178 

5,384 

IN8TRUMRNT8. 

Cost  of . 

|76, 977. 66 

1 

15,035.33 

$32,012.89 

Digitized  by  LjOOQle 


76 


REPORT  OF  THE  SUPERINTENDENT  OF 


APPENDIX  No.  3. 


Infonnation  furnished  from  the  Coast  Survey  Office^  hy  trcLcings  from  original  sheets^  c6c.,  in  reply 
to  special  calls^  during  the  year  ending  November,  1873. 


Date. 


187-2. 

NovemVer 


December 


Name. 


Data  fornishod. 


2-2 

2G 

30 

11 

13 

16 


Mi^.  G.  H.  Elliot,  United  States  Corps  of  Engineera.. 
W.  F.  McComell,  esq . 

Thomas  Bland,  esq.,  Now  York . 

Jerome  Collins,  chief  engineer.  Marsh  Land  Co.,N.  Y. 

■William  H.  Brown,  civil  engineer . 


Gen.  A.  A.  Humphreys,  Chief  of  Engineers 


Hydrographic  sorvey  off  entrance  to  Patapsco  River,  Md. 

Topographical  survey  of  eastern  shore  of  Buzzard's  Bay,  from  north 
Pocasset  to  Nye’s  Nook,  Mass. 

Line  of  deep-sea  soundings  across  Yucatan  Channel. 

Topographical  survey  of  shores  of  Harlem  River,  and  Spiiyten  Dny  vel’s 
Creek,  N.  Y.,  with  adjacent  topography. 

Topographical  survey  of  the  upper  part  of  Sassafras  River,  Md.,  and  of 
the  western  shore  of  Delaware  River,  tVom  Collins  Point  to  Black¬ 
bird  Creek,  DeL. 

Topographical  survey,  vicinity  of  Point  Peter,  Ga. 


1873. 


January 


February 

March 


April 


May 

.June 


6  Col.  John  Newton,  United  States  Corps  of  Engineers 


14 


United  States  Light- House  Board  ... 


14  New  York  State  Park  Commission 
23  United  States  Light-House  Board  . 


25 


Daniel  T.  Van  Buren,  esq 


27 

27 

30 

31 
1 
5 
5 


Hon.  Samuel  J.  Randall . 

Richard  L.  Pease,  esq . 

William  Senter,  esq . 

Hon.  J.  M.  Penedleton,  esq . 

J.  Campbell,  esq . 

E.  L.  Brown,  esq . 

Hon.  W.  Windom,  United  States  Senate 


5  United  States  Light-House  Board 


5 

5 

5 

12 

19 
22 
23 
10 

17 

21 

27 

20 
10 


. do . 

. .do . 

. do . . 

. do . 

. do . 

Duncan  Walker,  esq . 

CoL  J .  H.  Simpson,  United  States  Corps  of  Engineers . 
C.  B.  Burbank,  esq.,  secretary  Indianola  Chamber  of 
Commerce. 

J.  W.  Burbridge  &  Co . 

Gen.  George  B.  McClellan . 

Col.  Charles  S.  Stewart,  United  States  Corps  of 
Engineers. 

Bureau  of  Ordnance . ; . . . 

Capt.W.  S.  Stanton,  United  States  Corps  of  Engineers 


12 

17 

26 

30 


ShoflUeld  Scientific  School . . . 

Col.  J.  D.  Kurtz,  United  States  Corps  of  Engineers. . 
Capt.  E.  A.  Freeman,  United  States  Revenue  Marine 
George  S.  Morrison,  esq  .  . . ! 


Hydrographic  survey  of  the  Savannah  River,  vicinity  of  Elba  Island, 
and  part  of  Back  River,  Ga. 

Topographical  survey  of  the  coast  of  California  from  Pilar  Point  to 
Point  Montara. 

Shore-line  of  Lake  Champlain. 

Topographical  survey  of  part  of  Catalina  Island,  vicinity  of  Cataling 
Harbor. 

Hydrographic  suirey  of  the  Hudson  River  from  Whiskey  Point  to 
Knickerbocker  Pier. 

Hydrographic  survey  of  Delaware  River  from  navy-yard  to  Fort 
Itfiffiin  light-house. 

Topographical  survey  of  Conanicut  Island,  Narragansett  Bay,  R.  L 

Hydrogtaphic  survey  of  Wills’  Strait,  Me. 

Hydrographic  survey  of  the  Appanang  River,  Greenwich  Bay,  R.  L 

Map  of  North  Wimbee  Creek,  S.  C. 

Trigonometrical  points  and  data,  vicinity  of  Lynn,  Mass. 

Hydrographic  survey  of  Columbia  River  from  Tongue  Point  to  Cath- 
lamet  Head. 

Hydrographic  survey  of  Middle  Ground  off  Stratford  Point,  Long 
Island  Sound. 

Hydrographic  survey  of  Cross  Ledge  Shoal,  Delaware  Bay. 

Hydrographic  survey  of  Bulk-head  Shoal,  Delaware  Bay 

Hydrographic  survey  of  shoal  off  Thomas’  Point,  Chesapeake  Bay. 

Topographical  survey  of  Point  San  Pablo  and  Brother  Islands,  Cal. 

Hydrographic  survey  of  Ship  John  Shoal,  Delaware  River. 

Topographical  survey  adjacent  to  the  District  of  Columbia. 

Topographical  survey,  vicinity  of  Saint  Louis,  Mo. 

Hydrographic  survey  of  Pass  Cavallo,  Tex. 

Topographical  survey  of  Union  Plantation,  Mississippi  River. 

Topographical  survey  of  Randall’s  Island  and  west  shore  of  Harlem 
River. 

Hydrographic  survey  of  Santa  Cruz  Harbor,  Cal. 

Shores  of  Severn  River,  vicinity  of  Annapolis,  Md. 

Unfinished  proofs,  with  curves  of  equal  depth  of  Plymouth,  Duxbury, 
and  Kingston  Harbors,  Mass. 

Height  and  geographical  positions,  vicinity  of  New  Haven,  Conn. 

Hydrographic  surveys  off  Cape  May,  N.  J. 

Hydrographic  survey  of  Trinity  Shoal,  La. 

Hydrographic  survey  of  the  Hudson  River  from  Egar's  Dog  Head 
Cove  Point. 
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Information /umished  from  the  Coast  Survey  Office,  hy  tracings,  disc. — Continued. 


Date. 

Name. 

Data  furnished. 

1873. 

July  7 

Capt  R  H.  Wyman,  TJnited  States  Navy,  Hydro- 

Porpoise  Harbor, 

graphic  Office. 

7 

Shumagin's  Islands, 

^  Harbors  of  Alaska. 

7 

. do  . . 

Coal  Harbor, 

7 

. do . i 

Popoff  Strait, 

7 

Sanborn  Harbor, 

24 

J.  F.Warlng,  forwarding  agent  Central  Bailroad,  Ga. 

Distances  from  Savannah,  Ga.,  to  Baltimore. 

24 

Distances  from  Savannah,  Ga.,  to  Philadelphia. 

24 

Distances  from  Savannah,  Ga.,  to  New  York. 

24 

Distances  from  Savannah,  Ga.,  to  Boston. 

24 

Col.  J.  D.  Kurtz,  TJnited  States  Corps  of  Engineers. . 

Topographical  survey  of  Capo  May  and  vicinity,  N.  J. 

August  7 

Maj.  Peter  K  Hains,  TJnited  States  Corps  of  Engineers 

Topographical  survey  of  Morris  Island,  S.  C. 

12 

Town-commissioners  of  New  Castle,  Del . 

Hydrographic  survey  of  harbor  of  Now  Castle.  Del. 

September  17 

Yerplanck  Colvin . . . 

Duplicate  projections  of  Lake  Champlain,  with  ligh^llouses,  Ac.,  platted 

thereon,  on  scales  of 

18 

William  McGeorge,  jr.,  esq . . 

Hydrographic  and  topographical  surveys  of  Paramore’s  Island  and 

vicinity,  Va. 

25 

Joshua  Gilbert,  esq . 

Hydrographic  and  topographical  surveys  from  Saint  Augustine  to 

Halifax  River,  Fla. 

October  8 

Henry  M.  Robert,  TJnited  States  Corps  of  Engi¬ 

Hydrographic  information  of  the  Columbia  River  from  above  Astoria, 

neers. 

Oreg. 

10 

Gen.  J.  G.  Barnard,  TJnited  States  Corps  of  Eng{n(»ra 

Hydrographic  information  of  the  Mississippi  delta. 

17 

Brown  and  Le  Baron,  civil  engineers . 

Topographical  survey  of  part  of  Eastern  Point,  Gloucester,  Mass. 

24 

A.  P.  Barnard,  esq . . . 

Hydrographic  survey  of  entrance  to  New  Haven  Harbor,  Conn. 

25 

Hon.  David  Yulee,  of  Florida . 

Hydrographic  survey  of  Sawpit  and  Sister  Creeks  between  Nassau 

Sound  and  Saint  John’s  River,  Fla. 

30 

John  Daymond,  esq . 

Topographical  survey  of  the  Mississippi  River  between  Poverty  Point 

and  Jesuit’s  Bend,  La. 

November  7 

Bureau  of  Ordnance . . . 

Topographical  survey,  east  side  of  Potomac  River,  from  Marbury  Point 

toward  Giesborough  Point. 

11 

Bvt.  Brig.  Gen.  W.  P.  Raynolds,  TJnited  States 

Projection  and  trigonometrical  points  in  the  vicinity  of  Bulkhead 

Corps  of  Engineers. 

Shoal,  Delaware  River. 
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REPORT  OP  THE  SUPERINTENDENT  OF 


APPENDIX  No.  4. 


DRAWING  DIVISION. 

Charts  completed  or  in  progress  during  the  year  ending  November  1, 1873. 


1.  Hydrography.  3.  Topography.  3.  Drawing  for  photographic  redaction.  4.  Details  on  photographic  ooUlnes.  5.  Verification.  6.  Lettering. 


Titles  of  charts. 


Mooso-a-bec  Keach,  Me . ^ . 

Coast-chart  No.  3,  Petit  Menati  light  toNaskeag  Head,  Mo . 

Coastchart  No.  4,  Noskeag  Head  to  White  Head  light,  includ¬ 
ing  Penob8(X>t  Bay,  Me. 

Penobscot  Bay,  Me.  (western  part) . 

Saint  George's  Biver  and  Muscle  Ridge  Channel,  Me . 

General  coast-chart  No.  I,  Quoddy  Head  to  Cape  Cod,  Mass  — 

Sheepscot  and  Kennebec  Rivers,  Me . 

Coast-chart  No.  7,  Kennebec  entrance  to  Capo  Porpoise,  Me] . . . 

Damarlscotta  and  Modomac  Rivers,  Me . 

Coast-chart  No.  11,  Monomoy  and  Nantucket  Shoals  to  Muske- 
get  Channel,  M^. 

General  coast-chart  No.  II,  Cape  Ann  to  Gay  Head,  Mass . 

Narragansett  Bay,  R.  I.  (upper  part) . 

Narragansett  Bay,  R.  I.  (lower  part) . 

Coast-chart  No.  13,  Narragansett  Bay,  R.  I . 

Lake  Champlain  from  Ligonlor  Point  to  Cumberland  Head 
light  (sheet  No.  3). 

Lake  Champlain  from  Plattsburgh  to  Canada  boundary  (sheet 
No.  1). 

Burlington  Harbor,  Yt . 

New  York  Bay  and  Harbor  (upper  sheet) . 

Atlantic  coast  No.  II,  Nantucket  to  Cape  Hatteras . 

Delaware  River,  navy-yard  to  Fort  Mifliin  light . 

Ne^  Castle  Harbor,  Del . *. . 

Coast-chart  No.  15,  Plum  Island  to  Welch’s  Point . 

General  coast-chart  No.  lY,  Cape  May  to  Cape  Henry . 

Coast-chart  No.  33,  Chesapeake  Bay,  York  River  to  Pocomoke 
Sound,  Ya. 

Coast-chart  No.  44,  Pamplico  and  Neuse  Rivers,  N.  C . 

Coast-chart  No.  50,  Cape  Fear  and  approaches,  including  the 
river  toWilmington,  N.  C. 

Coast-chart  No.  57,  Sapelo  light,  Ga.,  to  Femondina,  Fla . 

Doboy  and  Altamaha  Sounds,  Ga . . . 

Saint  Simon’s  Sound,  Ga . . . . . 

Saint  Andrew's  and  Jekyl  Sounds,  Ga . . 

General  coast-chart  No.  VII,  CapelRomain  to  Saint  Mary’s 
River. 

Saint  Mary’s  River  and  Femandlna  Harbot . 

Coast-chart  No.  56,  Cumberland  Sound,  Saint  John’s  River,  and 
coast  southward. 

Indian  River  Inlet,  Fla  . . . . . . . 

Saint  John’s  River  entrance,  Fla . . . 

Coast-chart  No.  71,  Tortugas,  Loggetbead,  and  Gatden  Keys, 
Fla. 

Saint  George’s  Sound,  Fla.  (eastern  part) . - . .  - : 

Saint  George’s  Sound,  Fla.  (Western  part) . 

Coast-chart  No.  86,  Pensacola  Bay,  &c.,  Fla . . . 


Scale. 

Draughtsmen. 

Remarks. 

1-40,000 

1.  H.  Lindenkohl . 

Preliminary  edition  j 
additions. 

1-80,000 

3.  F.  Smith.  4.  H.  Lindenkohl. 

1-80,000 

1.  H.  Lindenkohl.  3.  F.  Smith.  4.  H. 
Lindenkohl.  4.  P.  Erichsen. 

1-40,000 

1.  H.  Lindenkohl.  2.  A.  Lindenkohl. 

1-40,000 

2.  H.  Lindenkohl . 

New  edition  ;  com* 
pleted. 

1-400,000 

1,2.  H.  Lindenkohl.  3.  A.  Lindenkohl . . 

Additions. 

1-40,000 

2.  A.  Lindenkohl . 

Additions;  completed. 

1-80,000 

1.  L.  Karcher . 

Additions;  completed. 

1-40, 000 

3.  H.  Lindenkohl . . . 

Additions;  completed. 

1-80,000 

1.  A.  Lindenkohl . *. . 

Additions;  completed. 

1-400,000 

1.  A.  Lindenkohl . . . . . 

Additions;  completed. 

1-40,000 

2.  P.  Erichsen.  2.  A.  Lindenkohl . 

Completed. 

1-40,000 

3.  H.  Lindenkohl . . . 

Completed. 

1-80,000 

3.  A.  Lindenkohl.  3.  P.  Erichsen.  2. 
H.  Lindenkohl. 

1-40, 000 

1, 3.  A.  Lindenkohl.  2.  L.  Karcher . 

Completed. 

1-40,000 

1, 3.  A.  Lindenkohl.  2.  L.  Karcher . 

Completed. 

1-10, 000 

1,2.  E.  J.  Sommer . 

Completed. 

1-40,000 

1,3.  A. Lindenkohl.  1.  H. Lindenkohl.. 

Completed. 

1-1,200,000 

1.  A.  Lindenkohl . 

Additions;  completed. 

1-30, 000 

1,2.  H.  Lindenkohl . 

Completed. 

1-1,250 

1, 2.  F.  Horteg . 

Completed. 

1-80,000 

1,2.  A.  Lindenkohl . 

Additions;  completed. 

1-400,000 

1.  A.  Lindenkohl . 

Additions. 

1-80,000 

1.  A  Lindenkohl . . . 

Additions;  completed. 

1-80,000 

1,3.  A.  Lindenkohl . 

Completed. 

1-80,000 

1.  A.  Lindenkohl . 

Additions;  completed. 

1-80,000 

1.  A.  Lindenkohl.  3.  P.  Erichsen . 

Additions;  complete*!. 

1-40,000 

1.  F.  Fairfax . 

Completed. 

1-40,000 

1.  F.  Fairfax.  3.  F.  Fairfax.  2.  L. 
Karcher. 

Additions. 

1-40,000 

1.  H.  Lindenkohl.  1.  F.  Fairfax.  8.  H. 
LindenkohL 

Completed. 

1^,000 

3.  A.  Lindenkohl . . . 

Additions. 

1-20,000 

1.  H.  Lindenkohl . 

Additions ;  complete*!. 

1-80,000 

3.  P.  Erichsen.  6.  H.  Lindenkohl. 

1-40,000 

1,3.  L.  Karcher . . . 

Completed. 

1-30,000 

1.  L.  Karcher.  1.  A  Lindenkohl . 

Additions;  completed. 

1-80,000 

1.  A  Lindenkohl. 

1-40,000 

1.  E.J. Sommer..... . 

Additions. 

1-40,000 

1.  £.  J.  Sommer . 

Additions. 

1-«),000 

1.  A.  Lindenkohl.  3.  P.  BriOhscn. 
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CharU  completed  or  in  progress,  (£c.»>Gontinued. 


Titles  of  charts. 


Galf  coast,  Key  West  to  Kio  Grande . 

_  Coast^ibart  No.  91,  Lakes  Borgne  and  Pontchartrain,  La . 

General  ooast>ohart  No.  Xm,  approaches  to  Mississippi  delta. . 

Coast-chart  No.  94,  passes  of  the  Mississippi . . . 

Pacific  coast  No.  2,  Santa  Barbara  Channel,  Cal . . 

San  Francisco  Peninsula,  Cal . 

Tamal  Pais  Peninsula,  Cal . 

Pacific  coast  Na  7,  Mendocino  City  to  Humboldt  Bay,  Cal . 

Trinidad  Harbor,  Cal . 

Crescent  City  and  Saint  George’s  Beef,  Cal. . . . 

Cape  Orford  and  reef,  Oreg . 

Yaquinna  River  entrance,  Oreg . 

Columbia  River,  Oreg.  (sheet  No.  2) . 

PREUHINABT  rHOTOMTHOGUAPUIC  CHARTS. 

Somes'  Sound,  Me . 

Belfast  Bay,  Me . 

Vineyard  Haven,  Mass . . . 

New  Haven  Harbor,  Conn . 

Burlington,  Yt . . 

Plattsburgh  and  Cumberland  Bay,  N.  Y . . . 

Lake  Champlain,  from  Ligonier  Point  to  Cumberland  Head 
(sheet  No.  2). 

Lake  Champlain,  from  Plattsburgh  to  Canada  boundary  (sheet 
No.l). 

Hatteras  Shoals,  N.  C . 

Saint  Andrew's  and  Jekyl  Sounds,  Ga . 

Trinidad  Harbor,  Cal . 


HARBORS  OF  ALASKA. 

Sanborn  Harbor,  Nagai  Island . 

Coal  Harbor,  Zacharefkkaia  Bay . 

Popoff  Strait  and  Hnmboldt|Harbor . 

Sketch  of  the  Shumagin  Islands . . 


Scale. 

Draughtsmen. 

Remarks. 

1-1,200,000 

1.  A.Lindenkohl . 

Additions. 

1-80,000 

1.  A.  Lindenkohl. 

1-400,000 

1.  A.Lindenkohl . 

Additions. 

1-80,000 

1,  A.Lindenkohl . 

Completed. 

1-200,000 

2.  A.  Lindenkohl.  2.  H.  Lindenkohl. 

1-200,000 

H.  Lindenkohl,  engraving  topography. . . 

Completed. 

1-200,000 

H.  Lindenkohl,  engraving  topography . . . 

(k)mpleted. 

1-209, 000 

1.  A.  Lindenkohl 

1-15,000 

1,2.  A. Lindenkohl . . 

Completed. 

1-40,000 

1.  H.  Lindenkohl . 

Completed. 

1-40,000 

1.  A.  Lindenkohl . 

Completed. 

1-20,000 

1.  A.  Lindenkohl . 

Additions;  completed 

1-40,000 

1.  E.J.  Sommer . . . 

Completed. 

1-10,000 

1,2.  E.  J.  Sommer . 

Completed. 

1-15, 000 

1, 2.  F.  Hortog. 

1-15, 000 

2.  P.  Erichsen.  1.  M.  Angles . 

Completed. 

1-16,000 

1.  L.£Archer.  1.  M- Angles.  2.  P.Er- 

Completed. 

ichsen. 

1-16, 000 

1,2.  M.  Angles . 

Completed. 

1-16,000 

1.  F.  Horteg.  2.  H.  Lindenkohl . 

Completed. 

1-50,000 

Completed. 

1-50,000 

1,2.  H.  Lindenkohl . 

Completed. 

1-80,000 

1.  M.  Angles . 

Completed. 

1-60,000 

1,2.  M.  Angles . 

Completed. 

l-iM),000 

1, 2.  H.  Lindenkohl . 

Completed. 

1-40,000 

1, 2, 6.  H.  Lindenkohl . 

Completed. 

1-20,000 

1, 2, 6.  H.  Lindenkohl . 

Completed. 

1-40, 000 

1, 2, 6.  H.  Lindenkohl . 

Completed. 

1-1, 000, 000 

1, 2, 6.  H.  Lindenkohl . 

Completed. 
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KEPOET  OF  THE  SUPERINTENDENT  OP 


APPENDIX  No.  5. 

ENGRAVING  DIVISION. 

Plates  completed^  continued^  or  commenced  during  the  year  1873. 


1.  Oatllnes.  2.  Topography.  3.  Sanding.  4.  Lettering. 


Titles  of  plates. 

Scale. 

Engravers. 

COMPLETED. 

Ooast-charts. 

No.  5,  from  Penobscot  Bay  to  Kennebec  entrance . 

1-80,000 

4.  J.  Knight  and  E.  A.  MaedeL 

No.  31,  entrance  to  Chesapeake  Bay  (edition  of  1872) . 

1-80,000 

3.  F.  W.  Benner.  4.  E.  A.  Maedel  and  A.  Petersen. 

No.  32,  Chesapeake  Bay,  from  York  River  to  Pocomoke 

1-80, 000 

3.  W.  A.  Thompson.  4.  A.  Petersen. 

Sound  (edition  of  1872). 

No.  33,  Chesapeake  Bay,  from  Pocomoke  Sound  to  Potomac 

1-80,000 

3.  W.  A.  Thompson.  4.  A.  Peterson. 

River  (edition  of  1872). 

No.  34,  Chesapeake  Bay,  from  Potomac  River  to  Choptank 

1-80,000 

3.  W.  A.  Thompson.  4.  A.  Peterson. 

River  (edition  of  1872). 

No.  35,  Chesapeake  Bay,  from  Choptank  River  to  Magothy 

1-80,000 

3.  H.M.  Knight.  4.  A.  Petersen. 

River  (edition  of  1872). 

No.  36,  Chesapeake  Bay,  from  Magothy  River  to  head  of 

1-80,000 

3.  W.  A.  Thompson.  4.  A.  Petersen. 

bay  (editon  of  1872). 

No.  55,  from  Hunting  Island  to  Ossabaw  Sound  (edition 

1-80,000 

3.  H.  S.  Barnard.  4.  E.  A.  Maedel. 

of  1872). 

SaHxnT’Charts,  <£e. 

Southwest  Harbor  and  Somes'  Sound . 

1-40,000 

1, 3, 4.  W.  H.  Knight. 

Damariscotta  and  Medomao  Rivers  (preliminary  edition)  . . . 

1-40,000 

2.  W.  A.  Thompson.  3.  H.  M.  Knight.  4.  A.  Petersen. 

Narragansett  Bay  (in  two  sheets) . 

1-40,000 

2.  W.  A.  Thompson.  3.  F.  W.  Benner  and  W.  A.  Thompson.  4.  E  A. 
Maedel  and  A  Petersen. 

Burlington  Harbor,  Vt . 

1-10, 000 

1, 2.  J.  C.  Kondmp  and  W.  A  Thompson.  4.  J.  G.  Thompson. 

Hatteras  Shoals . . . 

1-80,000 

1, 3, 4.  W.  H.  Knight. 

CONTINUED. 

General  eoaet-dutrtt. 

No.  I,  Quoddy  Head  to  Cape  Cod . 

1-400,000 

1,  2.  J.  Enthoffer.  3.  H.  M.  Knight.  4.  E.  A.  Maedel  and  F. 
Courtenay. 

No.II,  Cape  Ann  to  Gay  Hoad . . 

1-400,000 

2.  W.  A  Thompson.  3.  H.  M.  Knight.  4.  J.  Knight,  E.  A  Maedel, 
and  J.  G.  Thompson. 

No.  V,  Cape  Henry  to  Cape  Lookout . 

1-400,000 

1,  2.  A.  M.  Maedel.  4.  E.  A  Maedel. 

No.  Vn,  Cape  Remain  to  Saint  Mary’s  River . 

1-400,000 

1,  2.  A  M.  Maedel.  4.  F.  Courtenay,  E.  A  Maedel,  and  J.  Knight. 

Coast-charts. 

No.  3,  Frenchman’s  and  Blue  Hill  Bays . 

1-80,000 

1,  2.  J.  Enthoffer.  4.  £.  A.  Maedel. 

No.  4,  Penobscot  Bay . 

1-80,000 

1,  2.  J.  Enthoffer.  4.  E.  A  Maedel. 

No.  6,  Kennebec  entrance  to  Saco  River . 

1-80,000 

3.  R  S.  Barnard.  4.  E.  A  Maedel 

No.  7,  Kennebec  entrance  to  Capo  Porpoise . 

1-80,000 

1,  2.  W.  A.  Thompson.  4.  E.  A  Maedel. 

Na  29,  Chincoteagne  Inlet  to  Hog  Island . 

1-80,000 

3.  F.'W.  Benner. 

No.  30,  Hog  Island  to  Cape  Henry . . . 

1-80,000 

3.  'W.  A.  Thompson. 

No.  56,  Savannah  to  Sapelo  Island . 

1-80,000 

3.  R  S.  Barnard. 

No.  57,  Sai>elo  Island  to  Saint  Mary’s  River . 

1-80,000 

2.  A  Sengteller.  4.  E.  A  Maedel. 

No.  91,  Lakes  Borgne  and  Pontchartrain . 

1-80,000 

4.  F.Conrtenay. 

No.  94,  Mississippi  River  No.  1 . 

1-80,000 

1,  2.  AM. Maedel.  3.  H. M. Knight.  4.  J. Knight 

Harhor-oharts. 

Moose-a-bec  Reach . . . 

1-40,000 

1.  'W.  R  Davis.  3.  R  M.  Knight  4.  J.  G.  Thompson. 

Mount  Desert  Island,  &.C.  (east) . 

1-40,000 

1.  A  M.  Maedel  and  J.  C.  Kondmp. 

Penobscot  Bay  (east) . . 

1-40,000 

1.  E.  Molkow  and  J.  C.  Kondmp. 

Penobscot  Bay  (west) . 

1-40,000 

1.  E.  Molkow,  J.  C.  Kondmp,  and  A  M.  Maedel.  4.  F.  Courtenay. 

Saint  George’s  River  and  Muscle  Ridge  Channel . 

1-40,000 

2.  W.  A  Thompson.  3.  R  M.  Knight  4.  A  Petersen. 

Plymouth,  Kingston,  and  Duxbury  Harbors . 

1-40,000 

4.  J.  G.  Thompson  and  J.  Knight 

Pamplico  River . 

1-80,000 

1.  J.  C.  Kondmp.  4.  A.  Petersen.  2.  H.  C.  Evans. 
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Plats  completed,  continued,  or  commenced,  tic. — Continued. 


Neuso  River . 

Columbia  River  No.  1 


Titles  of  plates. 


Scale. 


1-80, 000  1.  J.  C.  Kondrup.  4. 

1-40, 000  1, 2.  S.  Siebert 


COMMENCED. 


Engravers. 
A.  Peterson. 


Santa  Barbara  Channel  No.  2 . 

Coast-chart  No.  86.  from  Choctawhatchoo  Bay  to  Pensacola 
Bay. 

Hattcras  Shoals . . 

Saint  Mary’s  River  and  Fornandina  Harbor . 

Columbia  River  No.  2 . 


1-200,000  1.  W.  A.  Thompson.  4.  A.  Petersen. 

1-80, 000  1,  2.  H.  C.  Evans.  4.  A.  Petersen  and  E.  A.  Maedcl. 


1-80,000 

1-20,000 

1-40,000 


1.3.4.  W.IL  Knight. 

1.4.  J.  G.  Thompson.  2.  J.  C.  Kondrup. 
1,  4.  W.  H.  Davis. 


n.  Ex.  13 


11 
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KEl'ORT  OF  TOE  SUPERINTENDENT  OF 


APPENDIX  No.  6. 

Lint  of  original  topographical  sheets  registered  in  the  archives  of  the  United  States  Coast  Survey  from 

JunCy  1805,  to  January^  1873. 


Localities. 

State. 

Scale. 

1 

Date. 

Toiwgrapher. 

Register- 

number. 

Lotite  Passage  and  vicinity . 

New  Brunswick  . . 

1-10,  000 

'  1S65 

W.  U.  Dennis _ 

1007 

Part  of  Fundy  Bay . 

Maine  and  New' 

Brunswick. 

1-10,  000 

18C5 

. do . 

981 

Saint  Croix  River  (Calais  and  Saint  Stephen’s) . 

....do  . 

1-10,000 

1809 

1150 

"West  Qnoddy  Bay . 

Maine . 

l-IO,  000 

1805 

980 

Eastx>ort  and  vicinity . 

....do . 

1-10, 000 

1805 

979 

Moosc  a-bec  Reach  (middle  sheet) . 

....do  . 

1-10,  000 

1670 

J.  W.  Dona . 

1171 

Moose-a-bec  Reach  (upper  sheet) . 

- do . 

1-10,  000 

1870 

1172 

Moose*a-l>ec  Reach  (lower  sheet) . 

....do . 

1-10,  000 

1870 

. . do . 

1173 

Gouldsboroiigh  Bay . 

- do . 

1-10,  000 

.  1805 

C.  Rockwell . 

1039 

Winter  Uarbor  to  Gouldsboroiigh  Bav . 

- do . 

1-10,  000 

1805 

1040 

Mount  Desert  Island . 

- do . . . 

1-10,000 

1871 

J.  W.  Donn . 

1243 

Mount  Desert  Island,  southwestern  part . 

...do  . 

1-10,  000 

1872 

. do . 

1281 

Llount  Desert  Island,  western  part . 

- do . 

1-10,000 

1872 

1282 

Islands  south  of  Mount  Desert . 

—  do . 

1-10,  000 

1871 

1245 

Great  and  Little  Cranberry  Islands,  &c . 

- do . 

1-10,  000 

1871 

1244 

Belfast  and  Searsport . 

- do  . . . 

1-10,  000 

1872 

C.  T.  lardella . 

1272 

North  Haven  Island,  including  ledges  and  island  north  of 

- do . 

1-10,  000 

1867 

F.  W.  Dorr . 

1072 

Main  and  Little  Thoroughfares. 

Northern  part  of  Vinal  Haven  Island,  with  Stimpson’s.  Calder- 

- do . 

1-10,  000 

1808 

. do . 

1073 

wood’s,  and  Babbage  Islands. 

North  Isleborough,  Penobscot  Bay . 

- do . 

1-10,  000 

1871 

A.  W.  Longfellow ..... 

1257 

South  Isleborough,  Penobscot  Bay . 

—  do . 

1-10,000 

1871 

. . do . 

1256 

Penobscot  Bay,  islands  south  of  Isleborough . 

- do . 

1-10,  000 

1870 

1167 

IVnobscot  Ba}’,  w'estem  shore  from  Megunlicook  to  Knight’s 

- do . 

1-10,  OOD 

1671 

F.  W.  Dorr . 

12.33 

Point. 

Fox  Islands,  western  part  of . 

....do  . 

1-10,  000 

1808 

1093 

Fox  Islands,  southeastern  jiart  of . ; . 

- do . 

1-10,  000 

1870 

H.  M.  De  Wees . 

1157a 

Fox  Islands,  southeastern  part  of,  and  Smith,  Saddleback,  and 

....do . 

1-10,  000 

1870 

. do . . 

11576 

Brimstone  Islands. 

Rockland  Harbor  and  vicinity . 

- do . 

1-10,  000 

1870 

W.  H.  Dennis . 

1160 

Friendship . 

....do . 

1-10, 000 

1867 

Charles  Hosmer . 

1058 

Seal,  Tennant’s,  and  Mosquito  Harbors . 

- do . 

1-10,  000 

1808 

W.  H. Dennis . 

1081 

Saint  George's  River  entrance . 

- do . 

1-10,  000 

1809 

F.  W.  Dorr . 

1117 

Saint  George’s  River . 

- do . 

1-10,  000  ‘ 

1808 

Charles  Hosmer . 

1116 

Weskeag  River  and  vicinity . 

- do . 

1-10,  000 

18C9 

W.  H.  Dennis . 

1151 

Morrymoeting  Bay,  including  Androscoggin,  Muddy,  and  1 

- do . 

1-10,  000 

le7I 

C.  11.  Bovd . 

1214 

(hithauce  Rivers. 

i 

jMascongus  Bay,  islands  and  lodges . 

- do . j 

1-10,  000 

1805  1 

F.  W.  Dorr . 

1001 

Muscongus  Bay,  southern  part . 

1-10,000 

1805  1 

. do . 

1002 

Muscongus  Bay,  from  Round  Pond  to  Hocamoc . 

- do . j 

1-10,000 

1800  i 

C.  Rockwell . 

1028 

Pemmaquid  Neck,  including  John’s  Bay  and  Pemmaqiiid  River 

- do . j 

1-10,  000 

1800 

F.  W.  Dorr . 

1032 

Pemmaquid  Point,  including  New  Harbor  and  west  shore  of 

- do . 1 

1-10,000 

1800  ' 

. do . 

1033 

^Muscongus  Bay. 

i 

Damariscotta  River  (lower  part) . 

- do . 1 

1-10,  000 

1805 

S.  A.  Gilbert . 

995 

Damariscotta  River  (upper  part) . 

....do . i 

1-10,  000 

1865 

. do . 

994 

^fedomac  River . 

_ do . 1 

1-10,000 

1867-’68 

Charlee  Hoemcr . . 

1070 

Linekiu’s  Bay  and  Islands  at  month  of  Damariscotta  River _ 

_ do . 

1-10,000 

1805  ' 

F.  W.  Dorr . 

1000 

Westport  and  Arrowsic  Islands . 

....do . 

1-10,  000 

1805 

E.  Hergesheiiner . 

982 

Kennebec  River,  head  of . 

- do . 

1-10,  000 

1859,  ’05 

It.  M.  Bacho . 

1061 

Kennebec  River,  from  Abagadasset  Point  to  Richmond . 

- do . 1 

1-10,  000 

1809 

C.  H.  Boyd . 

1115 

Kennebec  River,  from  Richmond  to  Gardiner . I 

...do . 

1-10,  oco 

1870 

1158 

New  Meadow  River,  from  Forster’s  Point  to  New  Meadow 

...do . 

1-10,  oco 

1806 

J.  W.  Donn . 

1021 

Bridge. 
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List  of  original  topographical  sheets  registered  in  the  archives,  die. — Continued. 


Localities. 

State. 

Scale. 

Date. 

Topographer. 

Register 

number. 

Casco  Bay,  from  Middle  Bay  to  Now  Meadow  liivcr,  incliidinp; 

Maine . 

1-10,000 

1867-’C9 

A.  W.  Longfellow . 

1129 

north  end  of  Sobaskahogan  Island. 

Casco  Bay,  Sebaskahegaii  and  Orr’s  Islands . 

- do . 

1-10,000 

18C5 

1012 

Casco  Bay,  sketch  of  Ilalf-Wav  Kock . 

- do . 

1-2,000 

1807 

C.  H.  Boy<l . 

1056 

Portland  Harbor,  wharf  and  shoro-lino . 

....do . 

1-5, 000 

1867 

A.  W.  Longfellow  and 

nil 

Portland  City  and  Harbor,  special  survey  No.  1 . 

- do . 

1-1,200 

1868-'69 

H.  W.  Bache. 

A.  Lindenkohl . 

INOa 

Portland  City  and  Harbor,  special  survey  No.  2 . 

- do . 

1-1,  200 

18C8-’G9 

11106 

Portland  City  and  Harbor,  special  survey  No.  3 . 

—  do . 

1-1,200 

180d-’09 

lUU 

Portland  City  and  Harbor,  special  survey  No.  4 . 

_ do . 

1-1,200 

1869 

Charles  Hosmer . 

11416 

Portland  City  and  Harlior,  special  survey  No.  5 . 

- do . 

1-1,200 

1869 

. do . 

1142a 

Portland  Citj^  and  Harbor,  special  survey  No.  6 . 

—  do . 

1-1,200 

1869 

J.  W.  Donu . 

11426 

Portland  City  and  Harbor,  special  survey  No.  7 . 

- do . 

1-1,  200 

1869 

1143a 

Portland  City  and  Harbor,  special  survey  No.  8 . 

- do . 

1-1,200 

1869 

Charles  Hosmer . 

11436 

Portland  City  and  Harbor,  special  survey  No.  9 . 

....do . 

1-1,200 

1669 

J.  W.  Donn . 

1141a 

Portland  City  and  Harbor,  special  survey  No.  10 . 

- do . 

1-1,200 

1869 

J.  N.  McCliutock . 

11446 

Alouth  of  Saco  Biver  and  Biddeford  Pool . 

—  do . 

1-10, 000 

1870 

H.  Adams . 

1188 

Saco  River  and  towns  of  Biddeford  and  Saco . 

....do . 

1-10, 000 

1871 

1225 

Goose  Fair  Creek  to  Spurwich  River . 

...do . 

1-10,  000 

1871 

. do . 

1224 

Kennebnnk  Port  and  Capo  Porpoise  to  Hog's  Neck . . 

- do . 

1-10,  000 

1870 

1159 

Coast  from  Ogunquit,  in  "NVolls,  to  Mousam  River . 

—  do . 

1-10,  000 

1869 

1121 

Wells  Beach,  included  in  sheet  No.  1121 . 

— do . 

1-10,  000 

1867 

1057 

Coast  from  Kittcry  to  York . 

- do . 

1-10,  000 

1867 

1050 

Coast  from  Boar's  Head  to  Rye  Harbor . 

New  Hampshire  .. 

l-io,  000 

1866 

10*23 

Coast  from  Rye  Harbor  to  near  Portsmouth . 

- do . 

1-10,  000 

1867 

1047 

North  River,  sheet  No.  1 . 

Massachusetts .... 

1-5,  000 

1870 

H.  L.  Whiting . 

1251a 

North  River,  sheet  No.  2 . 

- do . 

1-5,000 

1870 

. do . 

12516 

Cape  Cod  Bay,  western  shore,  from  Ship  Point  to  West  Sandwich 

—  do . 

1-10,  000 

1867 

P.  C.  F.  West . 

1062 

Cape  Cod  Bay,  western  shore,  from  Eel  River  to  Ship  Point. . . . 

— do . 

1-10,000 

1866 

1063 

Cape  Cod  Bay,  southern  shore,  from  Orleans  to  Brewster . 

- do . 

1-10,  000 

18^8 

H.  Adams . 

1078 

Cape  Cod  Bay,  northern  shore,  from  North  Dennis  to  Brewster  ! 

- do . 

1-10,  000 

1868 

P.C.  F.  West . 

1088 

CapeCod  Bay,  eastern  shore,  from  Pleasant  Bay  to Nausett  Harbor 

...do . 

1-10,  000 

1868 

H.  Adams . 

1077 

Capo  Cod,  southern  extremity,  including  village  of  Chatham  .... 

'....do . 

1-10,  000 

1868 

H.  W.  Bache . 

1085a 

Cape  Cod,  from  Pleasant  Point  to  Monomoy  Island . 

— do . 

1-10,  000 

1868 

C.  H.  Boyd . 

10856 

Monomoy  Point . 

- do . 

1-20,  000 

1868 

P.  C.  F.  West . 

1090 

City  of  Fall  River  and  vicinity . 

. 

1-10,  000 

1967 

A.  M.  Harrison . 

1053 

Town  of  East  Greenwich  and  vicinity . 

Rhoile  Island . 

1-10,  000 

1868 

1079 

Mount  Hope  Bay,  northern  part . 

...do . 

1-10,  000 

1865 

. do . 

1024 

Seekonk  River . 

- do . 

1-5,000 

1865 

978 

City  of  Providence,  wharf-line . 

- do . 

1^5,000 

1867 

1041 

Warren . * . I 

- do . 

1-10,  000 

1869 

. do . . 

1120 

Prudence  Island . 1 

- do . 

1-10,000 

1865 

. do . 

1054 

Nairagansett  Pier  to  South  Ferry . ! 

- do . 

1-10,  000 

1869 

1118 

Seaconnet  River,  eastern  part . ' 

...do . 

1-10,  000 

1870 

Charles  Hosmer . 

1156 

Seaconnet  Point . . . ' 

...do . 

1-10, 000 

1870 

1161 

Island  of  Rhoilo  Island,  from  Black  Point  to  Easton  Point . 

- do . 

1-10,  000 

1870 

H.G.  Ogden . 

1163 

Island  of  Rhode  Island,  northern  part . 

_ do  .  - 

1-10,  000 

1870 

A.  \T  Tf ni'T’ifi/iii 

1  1 162 

Newport  and  vicinity . 

...  do . 

1-10, 000 

1870-’71 

_ 1 .  ilo 

!  1194 

Point  Judith  and  vicinity . 

_ do . . 

1-10,  000 

1871 

. do  . 

1  1226 

Couanient,  Dutch,  and  Gould  Islands . 

_ do . 

1-10,  000 

1869 

1  1119 

Coast  of  Rboile  Island,  from  Cross  Mills  eastward . 1 

_ do . 

1-10,  000 

1872 

. dn  . 

1271 

Navy-j*ard  near  New  London . ' 

Connecticut . ^ 

1-1,200 

1869 

H.  G.  Ogden . 

1107 

Lake  Champlain,  from  White's  Landing  to  Appletree  Point _ j 

Vermont . ' 

1-10,  000 

1870 

F.  W.  Dorr . 

1181 

Lake  Champlain,  from  Appletree  Point  to  Hogback  Island . ' 

1-10,000 

1870 

'  1182 

Lake  Champlain,  from  Tremblean  Point  to  Port  Jack.son . 

1-10,  000 

1870 

1  1183 

Lake  Champlain,  from  Trembleau  Point  to  Ligonier  Point . 

_ do . 

1-10,  000 

1870 

F.W.Dorr  andC.  Hosmer 

1185 

Lake  Champlain,  vicinity  of  Plattsburgh . I 

New  York . 

1-10,  000 

1870 

Charles  Hosmer . 

1  1184 

I^ke  Champlain,  vicinity  of  Plattsburgh . ! 

Vermont . 

1-10, 000 

1870 

1186 

I.ake  Champlain,  vicinity  of  Mallett’s  Bay . 

- do . 

1-10,  000 

1871 

. do . 

1205 

I.ake  Champlain,  shore-line  surveys . 

- do . 

1-10,  000 

1871 

. . ; 

12)6 

Ijike  Champlain,  shore-line  survej-s . 

_ do . ' 

1-10,000 

1871 

. do . 

1207 

Lake  Champlain,  shore  line  surveys . 

- do . 1 

1-10, 000 

1871 

1208 

Lake  Champlain,  shore-line  surveys . 

....do . i 

1-10,  000 

1871 

. do . 

1209 
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Localities. 

State. 

Scale. 

Date. 

Topographer. 

Register- 

number. 

Lake  Champlain,  from  Cumberland  Head  Point  to  Point  an-Koche 

New  York . 

1-10,000 

1871 

H.  G.  Ogden . 

1217 

Lake  Champlain,  the  Gut  and  Point-au-Roche . . 

— do . 

1-10, 000 

1871 

1218 

Lake  Champlain,  from  Point-an-Roche  to  Long  Point . 

...  do  . 

1-10, 000 

1871 

1219 

Lake  Champlain.  La  Motto  and  Alhnrgh  Passages . 

....do . 

1-10, 000 

1871 

. do . 

1220 

Lake  Champlain,  from  Isle  La  Motto  to  bonndarj'-line . 

_ do  . . 

1-10, 000 

1871 

. do . 

1221 

Lake  Champlain,  part  of  Misaisqnoi  Bay . 

Vermont . 

1-10, 000 

1871 

1222 

Lake  Champlain,  Misaisqnoi  Bay  south  of  boundary  line . 

— do . 

1-10, 000 

1871 

. do . 

1223 

Hudson  River,  from  Anthony’s  Nose  to  Cold  Spring . 

New  York . 

1-10, 000 

1861 

John  Meehan . 

1010 

Hudson  River,  from  Cold  Spring  to  Newburgh _ *. . 

- do . . . 

1-10,  000 

1861 

1011 

North  and  South  Shrewsbury  Rivers . 

New  Jeraev . 

1-10, 000 

1865 

C.  M.  Bache . 

10  )5 

Shrewsbury  River,  South . 

....do . 

1-10, 000 

1866 

. do . 

1022 

Coast  between  Deal  and  Squan  Beach . 

....do . . . 

1-10, 000 

1867 

1083 

Coast  between  Squan  Village  and  Bamcgat . 

....do . . 

1-10, 000 

1868 

1084 

Bamegat  Inlet . 

....do . 

1-10, 000 

1866 

C.  Fendall  . . 

1015 

Absecnm  Inlet  and  vicinity . 

....do . 

1-20,000 

1869-’70 

C.  M.  Bache . 

1166 

League  Island . 

Pennsylvania . 

1-2,506 

1865 

R.  M.  Bache . . . 

975 

Stakes  in  the  Gut  east  of  League  Island . 

_ do . 

1-2,500 

1865 

. do . 

975  W 

Baltimore  and  vicinity . 

Maryland.... . 

1-10, 000 

1865 

C.  T.  lardelia . 

on 

Patapsco  River . 

....do . . . 

1-10, 000 

1865 

. do . 

983 

Patapsco  River,  north  shore,  from  Fort  Marshall  to  Bear  Creek. 

....do  . . . . 

1-10,000 

1866 

. do . 

1  1004 

Potomac  River,  from  Saint  George's  Bay  to  Higgins’  Point . 

_ do . 

1-20,000 

1868 

J.  W.  Donn . 

j  1103 

Potomac  River,  from  Clement’s  Bay  to  Swan  Point . 

- do . 

1-20,000 

1868 

1105 

Potomac  River,  from  Sharpsburgh  to  Bertin . 

— do . 

1-10, 000 

1865 

985 

Potomac  River,  from  Bertin  to  Heter’s  Island . 

— do . 

1-10, 000 

1865 

. do . 

986 

Potomac  River,  from  Macon’s  Island  to  White’s  Ferry . 

....do . . . 

1-10, 000 

1865 

. do . 

987 

Potomac  River,  ftt)m  Harrison’s  Island  to  Young’s  Island . 

- do . 

1-10, 000 

1865 

988 

Potomac  River,  from  Young’s  Island  to  Groat  Falls . 

....do . 

1-10,000 

1865 

989 

Upper  Potomac  and  Burnside  Rivers . 

- do . 

1-10, 000 

1865 

. do . 

990 

Upper  Potomac,  from  lock  No.  36  to  High  Knob . 

Maryland  and  Vir- 

1-10, 000 

1866 

1013 

Upper  Potomac,  from  High  Knob  to  Shepherdstown . 

ginia. 

_ do . . 

1-10, 000 

1865-’66 

1014 

Arlington,  part  of,  sheet  No.  1 . 

Virginia . 

1-1,200 

1864 

E.  Hergesheimer . 

1036 

Arlington,  part  of,  sheet  No.  2 . 

....do . 

1-1, 200 

1864 

. do . 

1025 

Forts  Chaplin,  Mahan,  and  Sedgwick . 

Dist.  of  Colombia. 

1-10, 000 

1865 

C.  M.  Bache . 

1026 

Yeocomico  and  Coan  Rivers . 

Virginia . 

1-20,000 

1868 

J.  W.  Donn . 

1102 

Nomini  and  Cnrrioman  Bays . 

— do . 

1-20,000 

1868 

. do . 

1104 

Mattox  Creek  and  part  of  Nomini  Creek . 

_ do . 

1-20,000 

1868 

1106 

Piankatank  River . 

- do . 

1-20,000 

1869 

. do . . 

1100 

Mobjack  Bay,  North,  Ware,  and  Severn  Rivers . 

_ do . . . 

1-20, 000 

1860,  ’68 

G.  p.  Wise  and  J.  W. 

1191 

Newport  News  Point . 

- do . 

1-10, 000 

1865 

Donn. 

E.  Hergesheimer . 

1008 

James  River,  Newport  News  to  Pagan  0reek . 

...do . 

1-20,000 

1872 

J.  W.  Donn . 

1265 

James  River,  Pagan  Creek  to  Point  of  Shoal  light-house . 

...do . 

1-20, 000 

1872 

1266 

Eastern  shore  of  Virginia,  Broadwater,  sheet  No.  3 . 

_ do . 

1-20,000 

1871 

1-200 

Eastern  shore  of  Virginia,  Broadwater,  sheet  No.  4 . 

—  do . 

1-20,000 

1869-’70 

1201 

Eastern  shore  of  Virginia,  Broadwater,  sheet  No.  3 . 

....do . 

1-20,000 

1869,  ’70 

1202a 

Eastern  shore  of  Virginia  Broadwater,  New  Inlet  and  north 

- do . . . 

1-20,000 

1871 

. do . 

120  .:5 

branches. 

Eastern  shore  of  Virg*inia,  Broadwater,  sheet  No.  1 . 

- do . 

1-20,000 

1869-’70 

1203 

Eastern  shore  of  Virginia,  head  of  Machipongo  River . 

....do . 

1-20,  000 

1871 

1204 

Pungo  River . 

North  Carolina. .. . 

1-20,000 

1872 

. do . 

1273 

Pamplico  River,  from  Rnmley  Marshes  to  Ragged  Point . 

....do . 

1-20, 000 

1871 

F.  W.  Dorr . 

1210 

Paraplico  River,  from  Maul’s  Point  to  Rodman’s  Point . 

— do . 

1-20,  000 

1871 

1211 

Pamplico  River,  from  Adams’  Point  to  Rumley  Marshes . 

— do . 

1-20,000 

1871 

1212 

Pamplico  River,  from  Light-house  to  Indian  Island . 

- do . 

1-20,000 

1871 

. do . 

1213 

Washington  and  its  environs . . 

....do . 

1-16, 000 

1872 

. do . 

1274 

Cape  Hatteras  to  Hatteras  Inlet . 

....do . 1 

1-20,  000 

1872 

C.  T.  lardelia . 

1246 

Bay  River,  Pamplico  Sound . . . 

— do . j 

1-20,  OOO 

1869 

F.  W.  Dorr...^ . 

1094 

Shore-line  from  Bay  River  to  Pamplico  Sound . 

....do . ‘ 

1-20,000 

1869 

1095 

Nense  River,  from  New  Berne  to  Johnson’s  Point . 

_ do . 1 

1-10, 000 

1866 

1031 

Neuse  River,  from  Johnson’s  Point  to  Beard’s  Creek . 

....do . [ 

1-20, 000 

1866 

1018 

Neuse  River,  from  Beard’s  Creek  to  Wilkinson  Point . 

_ do . 

1-20,  000 

1867 

1051 

Nouse  River,  from  Wilkinson  Point  to  Cedar  Point . 

....do . ' 

1-20,000 

1867 

1052 

Nense  River,  from  Cedar  Point  to  Brown’s  Creek . 

....do . ! 

1-20,000 

1868 

. do . 

1073 
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List  of  original  topographical  sheets  registered  in  the  archives,  &c. — Continued. 


Localities. 


State. 


Xense  River,  from  Brown’s  Creek  to  Point  of  Marsh . 

Goldsborongh,  west  of  Wilmington  and  Weldon  Railroad . 

Goldsborongh,  approaches  to . 

Cedar  Island  and  vicinity . 

Portsmouth  Island  and  part  of  Coro  Beach . . 

Core  Sound,  northeast  i)art  of . 

Core  Sound,  southwest  part  of . 

Bogne  Sound,  from  Broad  Creek  to  Queen’s  Creek . 

Bogue  Sound,  part  of . 

Kew  Inlet,  including  Federal  Point,  Zeck’s,  and  Smith  Islands 

Winyah  Bay  and  vicinity  . . 

Defense  of  Charleston . 

Parry  and  Cano’s  Islands . . 

Port  Royal  and  vicinity . . 

Coosaw  River  and  vicinity . i  . 

Broad  River,  southern  part  of . : . 

Broad  Harbor . 

Saint  Helena  and  Lady’s  Island . 

Pocotaligo . 

Between  Broad  and  May  Rivers,  containing  hydrography . 

Savannah  River  to  Cooper  River,  west  of  Daufuskio  Islet,  con¬ 
taining  hydrography. 

Savannah  River,  Forts  Jackson  and  Lee,  Batteries  Tatnall  and 
BamwelL 

Coast  of  South  Carolina. . 

Coast  of  South  Carolina .  . 

Savannah,  vicinity  of’’^ . . 

Summit  of  Lookout  Mountain . . 

Wilmington  River  and  estuaries . 

Romerly  Marsh  Creek . .* . . 

Ogeechee,  Vernon,  and  Burnside  Rivers . 

Ogeecheo  to  Medway  Bay . 

Saint  Catharine's  Island  and  vicinity . ‘ . 


North  Carolina. . . . 

_ do . . 

....do . . . 

_ do . 

- do . 

_ do . 

- do . 

- do . 

....do . 

....do . 

South  Carolina.... 

_ do . 

_ do . 

....do . 

_ do . 

....do . 

....do . 

....do . 

- do . 

....do  . . 

- dp . 

_ do . 

_ do . 

- do . 

Georgia . 

I  Tennessee  and 
Georgia. 

Georgia . 

_ do . 

I _ do . 

_ do . 

....do . 


Between  the  Medway,  and  Julienton  Rivers . 

_ do  . 

Altamaha  Sound  and  vicinity . 

...,do . . 

Saint  Simon’s  and  Long  Island . . . 

_ do . . . 

Mackay’s  River  and  vicinity . . . 

Saint  Andrew’s  Sound  and  vicinity . . . 

Sister  Creek . . . 

Coast  from  Saint  Augustine  to  Matanzas  Inlet . 

....do”;::.:.;.". 

Matanzas  River  and  vicinity . 

Shore  and  keys  of  Rames’  Sound . . . 

....do . 

Barnes’  Sound . 

. .  ..do . 

Pine  Island  Sound,  Charlotte  Harbor  . . . . 

_ do  - _ 

Saint  Joseph’s  Bay,  Cape  San  Bias  and  vicinity . 

_ do . 

Western  arm  of  Saint  Andrew’s  Bay . . . . . . 

_ do . 

Saint  Joseph’s  Bay  to  Saint  Andrew’s  Point . . . 

_ do _ _ 

Saint  Andrew’s  Bay,  eastern  and  western  branches . 

do . 

Saint  Andrew’s  Bay,  northern  branch . . . 

_ do . 

Saint  Andrew’s  Bay,  eastern  branch _ _ _ _ 

_ do  . . 

Choctawhatchee  Bay,  western  part . - . . 

_ do . 

Choctawhatchep  Bay,  eastern  part . . . 

_ do . 

Choctawhatchee  Bay  and  Santa  Rosa  Sound . . . 

_ do . 

Santa  Rosa  Sound,  from  longitude  86°  43'  to  86°  58' _ 

_ do . 

Santa  Rosa  Sound,  from  longitude  86°  58'  to  87'^  7' . 

_ do . 

Scale. 

Date. 

Topographer. 

Register- 

number. 

1-20,000 

-  186S 

F.  W.  Dorr . 

1074 

1-10, 000 

1865 

. do . 

970 

*1-10,000 

1865 

Cleveland  Rockwell. .. 

971 

1-20, 000 

1872 

C.  T.  lardoUa . 

12770,5 

1-20,000 

1866 

C.  Fendall . . 

1016 

1-20, 000 

1866 

W.  H.  Dennis . 

1020 

1-20,000 

1866 

. do . 

1017 

l-;20,  000 

1871 

H.  Adams . 

1215 

1-10, 000 

1867 

A.  W.  Longfellow . 

1110 

1-10, 000 

1865 

J.  S.  Bradford . 

999 

1-20,000 

1872 

W.  H.  Dennis . 

1276 

1865 

C.  0.  Boutelle . 

976 

1-20,  000 

1868 

C.  Hosmer . 

1070 

1-20,000 

1865 

W.  H.  Dennis . 

1006 

1-20, 000 

1867 

9J)6 

1-20,000 

1865 

R.  E.  Halter . 

998 

1-20,000 

1865 

R.  E.  Halter . 

997 

1-20, 000 

1872 

Charles  Hosmer . 

1275 

1-10, 000 

1865 

F.  W.  Dorr . 

974 

1-20,000 

1870-’7l 

C.  Hosmer . 

1195 

1-20,000 

1870-’7l 

. do . 

1196 

1-5,000 

1866 

C.O.  Boutelle  and  H. 
L.  Marindin. 

1027 

1-20, 000 

1872 

0.  H.  Tittmann . 

1280a 

1-20, 000 

1872 

12805 

1-47,  520 

1865 

W.  H.  Dennis . 

972 

1-10, 000 

1865 

C.  H.  Boyd . 

on 

1-20,000 

1865 

C.  Fendall . 

992 

1-20,000 

1869 

C.  Hosmer . 

1087 

1-20,000 

1865 

C.  Fendall . 

991 

1-20, 000 

1869 

C.  Hosmer . 

1109 

1-20,000 

1867 

C.  Rockwell  and  J.  A. 
Sullivan. 

1060 

1-20,000 

1869 

C.  Hosmer . 

1155 

1-20,000 

1868 

W.  H.  Dennis . 

106Q 

1-20, 000 

1869 

1114 

1-20,000 

1869 

11145m 

1-20,000 

1869 

C.  T.  lardella . 

1108 

1-20, 000 

1869 

W.  H.  Dennis . 

1113 

1-20,000 

1869-’70 

C.  M.  Bache . 

1145 

1-20,000 

1870 

W.H.  Dennis . 

1152 

1-20,000 

1871 

. do . 

12320 

1-20,000 

1871 

. do . 

12:125 

1-20, 000 

1867 

C.  M.  Bache . 

1082 

1-20,000 

1872 

A.  M.  Harrison . 

1268 

1-20,000 

1867 

C.  T.  lardella . 

1049 

1-50,000 

1868 

1071 

1-40,000 

1870 

J.  Q.  Oltmanns . 

1154 

1-20,000 

1866-’67 

C.  T.  lardella . 

1048 

1-20,000 

1868 

H.M.D0  Wees . 

1065 

1-20,000 

1871 

. do . 

1187 

1-20,000 

1869 

. do . 

1091 

1-20,000 

1870 

C.  T.  lardella . 

1146 

1-20,000 

1870 

. do . 

ll47o 

1-20,000 

1870 

. do . 

|t475 

1-20,000 

1872 

Herbert  G.  Ogden . 

1269 

1-20,000 

1872 

. do . . 

1270 

1-20,000 

1871 

1191 

1-20, 000 

1871 

H.  G.  Ogden . 

1192 

1-20, 000 

1871 

1193 

*  Compiled  from  various  sources. 
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List  of  original  topographical  sheets  registered  in  the  archives,  i&c. — Ooutiuued. 


Localities. 

State. 

Scale. 

Date. 

Topographer. 

Register- 

number. 

Florida . . 

1-10, 000 

1867 

J.  G.  Oltmanns . 

103-1 

Coast  between  Pensacola  and  Mobile,  from  Lagoon  po  month 

Florida  and  Ala- 

1-10, 000 

1867 

. do . 

1035 

of  Perdido  Inlet. 

bama. 

between  Pensarnlfi  nnd  Mobile,  from  Perdido  entrance 

_ do . 

1-10, 000 

1867 

. do . 

1042 

to  east  Gulf  shore.  1 

Entrance  to  Mobile  Bay . . . 

Alabama. . 

1-20,000 

1868 

1066 

rihanrlelenr  Sonnd,  west  side,  from  Morgan  Hft^bnr  in  Indi&n 

Louisiana . . 

1-20,000 

1871 

C.  H.  Boyd . 

1198 

Mound  Bay. 

....do . 

1-20,000 

1868-’69 

. do . 

1096 

1-20,000 

1869 

......^do . 

1098a 

....do . . . 

1-20,000 

1869 

10985 

....do . 

1-20,000 

'  1869 

1097 

_ do  . . 

1-20,000 

1869^’70 

1099 

_ do . .  ..... 

1-20,000 

1870 

. do . 

1148 

Isle  an  Breton  Sonnd,  Brrol  Island . . . 

....do . . 

1-20,000 

1869 

. do . 

1092 

MiHsissippi  delta,  Southwest  Paas,  part  of  South  Pass,  Rest, 

1-20,000 

1867 

J.  W.  Donn . 

1037 

West,  and  Garden  Island  Bays. 

...do . 

1-20, 000 

1867 

. do . 

1038 

Mississippi  River,  ftom  Cubit  Crevasse  to  the  forts  and  Bird 

.%..do  . . . 

1-20,000 

1868 

C.  H.  Boyd . 

1069 

Island  Sonnd. 

1-20,000 

1870 

. do . 

1149 

....do . 

1-20,000 

1871 

1147 

1-20,000 

1872 

. do . 

125Sa 

1-20,000 

1872 

.‘.....do . 

12585 

Texas . . . 

1-20,000 

1859 

W.  H.  Dennis . 

1030 

1-20,000 

1867 

C.  Hosmer . 

1043 

...do . 

1,20,000 

1867 

. do . 

1044 

Laguna  Madre,  eastern  shore . 

....do . 

1-20,000 

1867 

C.  H.  Boyd . 

1045 

Laguna  Madre,  western  shore . 

...do . 

1-20, 000 

1867 

. do . 

1046 

1-10, 000 

1872 

1283 

Point  Fermin  to  Point  Saint  Vincent . - . . 

_ do . . 

1-10, 000 

1870 

. . do . 

1153 

Santa  Barbara  Channel,  from  Santa  Barbara  to  Pelican’s  Point 

- do . 

1-10, 000 

1870 

W.  E.  Greenwell . 

1230 

Santa  Barbara,  town  and  vicinity . 

_ do _ 1 _ 

1-10, 000 

1870 

1229 

Point  Saint  Vincent,  northward . . . 

_ do . . . 

1-10, 000 

1871 

A  W.  Chase . 

1231 

Santa  Barbara  to  Sand  Point . 

_ do . 

1-10, 000 

1869 

W.  E.  Greenwell _ _ _ _ 

1128 

Sand  Point  to  Gorda  Point . . 

...do  . 

1-10, 000 

1869 

1127 

Punta  Gorda  and  vicinity . 

....do . 

1-10, 000 

1871 

A  F.  Rodgers . 

1237 

Punta  Gorda,  Shelter  Cove . 

_ do . . 

1-10,000 

1871 

. do . 

1238 

Punta  Gorda . 

_ do . 

1-10, 000 

1871 

. do . . 

1239 

Punta  Gorda . 

_ do _ _ 

1-10, 000 

1871 

. do . 

1240 

Punta  Gorda,  toward  Buenaventura . 

_ do . 

1-10, 000 

1870 

W.  E.  Greenwell 

1189 

Town  of  Buenaventura  and  vicinity . 

_ do _ 

1-10,  ood 

1870 

. do . 

1190 

Caiiada  de  los  dos  Pueblos  to  Caliada  de  Tsjiguas . . 

1-10, 000 

1871 

. do  . 

1247 

Santa  Cruz  and  Santa  Barbara  Channel . . . 

_ _  _ 

..do  _ 

1-10, 000 

1860 

W.  M.  .Tnhnnnn  _ 

1003 

Santa  Barbara  Channel  from  Pelican  Point  to  los  dos  Pueblos. . 

.  ...do . 

1-10, 000 

1871 

W.  E.  Greenwell . 

1267 

Santa  Barbara  Island . 

_ do  . - . 

1-10, 000 

1871 

A  W.  Chase  . 

1180 

San  Miguel  Island,  Santa  Barbara  Channel . 

_ do _ 

1-20,000 

1871 

S.  Forney . 

1242 

Point  Conception  and  vicinity,  two  sheets . 

_ do  . . . 

1-10,  000 

1869 

C.  Rockwell . 

11220,5 

Alder  Creek  to  Welch  ^ . . . 

.  .do  _ _ 

1-10, 000 

1870 

L.  A  Sengteller. _ 

1279 

Point  Sal,  southern  shore . 

_ do _ k _ _ 

1-5,000 

1867 

W.  E.  Greenwell . 

1055 

San  Simeon  Bay  and  vicinity . 

....do . 

1-10, 000 

1871 

C.  Rockwell . 

1278 

(voast  from  Tnnitas  Creek  northward . . . . 

_ do  . 

1-10, 000 

1866 

A.  F.  Rodgers . 

1009 

HalfoMoon  Bay . . . 

...do  . 

1-10, 000 

1861 

W.  M.  Johnson . 

993 

Point  San  Pedro  to  Pillar  Point... . 

_ do . . 

1-10, 000 

1866 

A.  F.  Rodgers . 

1019 

Land-approaches  to  San  Francisco . . . 

_ do . . 

1-10, 000 

1867 

A  W.  Chase . 

1059 

Approaches  to  Snn  Francisco . 

_ do _ 

1-10, 000 

1867 

C.  Rockwell  . 

1067 

Approaches  to  San  Francisco . 

_ do _ _ _ 

1-10, 000 

1868 

......do . 

1063 

South  Farallon  Island . 

....do  . . 

1-5,000 

1872 

A  F.  Rodgers . 

1259 

Snisnn  Bay . . . 

_ do _ 

1-20,000 

1866 

. do . 

1029 

Point  Arena  and  vicinity . 

_ do  _ _ 

1-10, 000 

1870 

L.  A.  Sengteller . 

1228 

Humboldt  Bay  to  Table  Bluff . . . 

....do  .; . 

1-20, 000 

1869 

A  F.  Rodgers . 

1137 

Humboldt  Bay,  three  sheets. . . . 

....do . 

1-10, 000 

1870 

. do  . . 

1174,1175, 

1176 
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List  of  original  topographical  sheets  registered  in  the  archives,  &c. — Continued. 


Localities. 

State. 

Scale. 

Date. 

Hydrographer. 

Register- 

number. 

Coast  nortli  of  Humboldt  Bay . 

California . 

1-10,  000 

1870 

A.  F.  Rodgers . 

1177 

Coast  south  of  Trinidad  Head . : . 

_ do . 

1-10,  000 

1870 

1178 

Coast  north  of  Trinidatl  Head . 

....do . 

1-10, 000 

1870 

1179 

Centrevillo  to  False  Cape . 

....do . 

1-10,  OCO 

1869 

1135 

Shelter  Cove  and  vicinit3’ . 

- do . 

1-10,  000 

1871 

1236 

Cape  Mendocino,  south  of . 

....do . 

1-10, 000 

1871 

1241 

False  Cape  to  Cape  Mendocino . 

_ do . 

1-10,  000 

1869 

. do . 

1134 

Eel  River  and  vicinity . 

....do . 

1-10,  000 

1869 

1136a 

Eel  River,  changes  from  1869  to  1870  . 

- do . 

1-10,  000 

1869-’70 

11366 

From  Crescent  City  southward . 

- do . 

1-10,  000 

1871 

A.  W.  Chase . 

1248a 

From  Sister  Rock  to  False  Klamath . 

....do . 

1-10, 000 

1871 

12486 

Point  Saint  George  and  Crescent  City  Reef . 

- do . 

1-10,  000 

1869 

1132 

yroni  Point  Saint  George  northward  (Lake  Earl) . 

—  do . 

1-10,  000 

1870 

1199 

From  Cone  Station  to  near  Oregon  boundary . 

- do . 

1-10, 000 

1870 

1216 

From  Oregon  boundary  to  Chetko  River . 

Oregon . 

1-10, 000 

1870 

1227 

Coast  of  Oregon,  near  Port  Orford,  reconnaissance . 

....do . 

1-20,  000 

1869 

1133 

Orford  Reef . 

- do  . .  f . 

1-10,  000 

1869 

. do . 

1131 

Cape  Blanco . 

- do . 

1-10,  000 

1869 

1130 

Goat  Island  to  Whale’s  Island . 

- do . 

1-10,  000 

1871 

. do . 

1260 

Cape  Foul  weather  and  entrance  to  Yaquina  Bay . 

...  do . 

1-10,  000 

1868 

. do . 

1086 

Columbia  River,  from  Point  Adams  to  Young’s  Bay . 

- do . 

1-10, 000 

1868 

C.  Rockwell . 

1112 

Columbia  River,  from  Young’s  Bay  to  .Jolm  Day’s  River . 

— do . 

1-10,  000 

1868 

112:1 

Columbia  River,  from  south  side  of  John  Day’s  River  to  War¬ 
ren’s  Landing. 

- do . 

1-10,  000 

1870 

. do . 

1234 

Columbia  River,  from  Warren’s  Landing  to  Three-Tree  Point.. 

- do . 

1-10,  000 

1870 

12.35 

Columbia  River,  from  Capo  Disappointment  to  Chinook  Point.. 

- do . 

1-10,  000 

1869 

1138 

Columbia  River,  from  Chinook  Point  to  Graj^’s  Point . 

....do . 

1-10,  000 

1869 

1139a 

Columbia  River,  Sandy  Island  and  Chinook  Spit . 

— do . 

1-10,  000 

1869 

1139  6 

Columbia  River,  from  Gray’s  Bay  to  Snag  Island . 

- do . 

1-10,  000 

1870 

1249 

Columbia  River,  from  Three  Point  to  Puget  Island . 

_ do . 

1-10,  000 

1871  1 

1250 

Shoal  water  Bay,  sheet  No.  1 . 

Washington  Ter.. 

1-10,  000 

1871 

J.  J.  Gilbert . . 

1261 

Shoal  water  Bay,  sheet  No.  2 . . 

- do . 

1-10,  000 

1871 

1262 

Shoal  water  Bay,  sheet  No.  3 . 

- do . 

1-10,  000 

1871 

1263 

Shoalwater  Bay,  sheet  No.  4 . 

—  do . 

1-10, 000 

1871 

1264 

Washington  Harbor,  Strait  of  Juan  do  Fuca . 

— do . 

1-10,  000 

1870 

J.  S.  Lawson . 

1165 

Deception  Pass  to  Finger  ^ . 

_ do . 

1-10,  000 

1871 

. do . 

1252 

Finger  ^  Point  to  Point  Partridge,  Whidbey  Island . 

- do . 

1-10,  000 

1871 

1253 

Point  Partridge  to  eastward  Whidbey  Island . 

— do . 

1-10,  000 

1871 

1254 

Killent  Hacbor . 

- do . 

1-10,  000 

1871 

1255 

New  Dungeness,  part  of . 

- do . 

1-10,  000 

1870 

. do . 

1168 

Protection  Island  to  New  Dungeness . 

- do  . . 

1-10,  000 

1870 

. do . 

1169 

Smith  Island . 

- do . 

1-10, 000 

1870 

1170 

Port  Madison . 

_ do . 

1-10,  000 

1868 

1087 

Admiralty  Bay,  Puget  Sound . 

_ do . 

1-10,000 

1868 

1164 

Shilshole  Bay,  Admiralty  Inlet . 

- do . 

1-10, 000 

1867 

1064 

Port  Discovery  entrance,  sheet  No.  1 . 

_ do . 

1868-’69 

1124 

Port  Discovery  entrance,  sheet  No.  2 . 

_ do . 

1 

1869 

1125 

Port  Discovery  entrance,  sheet  No.  3 . 

....do . '.. 

1869-’70 

1  1126 
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APPENDIX  No.  7. 

List  oj  hydrographic  sheets  registered  in  the  archives  of  the  United  States  Coast  Survey  from  June, 

18G5,  to  January^  1873. 


Localities. 

StaU\ 

Scale. 

1  Date. 

Hydrographer. 

I  Register- 
number. 

Coast  from  Mosquito  Harbor  to  Seal  Harbor . 

Maine . 

1-10,  000 

1866 

R.  E.  Halter . 

907 

Quoibly  Itoads  ami  Johnson's  Bay . 

- do . 

1-10, 000 

H.  L.  Mariiidin . . 

895 

Western  entrance  Moose-a-bec  Reach . 

- do . 

‘  1-10,000 

1870 

F.  F.  Nos . 

1060 

Moosc-a-bec  Reach . 

- do . 

1-10, 000 

i870 

1059 

Indian  River . 

....do . 

'  1-10, 000 

1870 

1061 

Winter  Harbor  and  approaches . 

- do . 

1-10,  000 

1867 

H.  Anderson . 

938 

Southwest  Harbor,  Mount  Desert,  western  approaches . 

— do . 

1-10,  000 

1  1871 

J.  W.  Bonn . 

1120 

Southwest  Harbor,  Mount  D(*8ort,  eastern  approaches . 

_ do . 

1-10,  000 

1871 

. . 

1121 

Somes’  Sound . 

- do . 

1-10,  000 

1871 

. do . 

1122 

Prospect  Harbor . 

- do . 

1-10,  000 

1871 

H.  Anderson) . 

1127 

Entrance  to  Isle  au  Haut  Bay . . 

- do . 

1-20,  000 

1870 

F.  P.  Webber . 

1074 

Isle  au  Haut  Bay . 

- do . 

1-20,  000 

1869 

Charles  Junkon . 

1028 

Huiricano  Island  Sound  and  vicinity . 

_ do . 

1-10, 000 

•  1869 

1029 

The  Basin,  on  Vinal  Haven  Island . 

- do . 

1  1-10, 000 

1870 

F.  P.  Webber . 

1075 

Fox  Island  Bay  and  vicinity . 

_ do . 

i  1-10, 000 

1870 

. do . 

1073 

East  side  of  Fox  Island  and  Seal  Bay^ . 

_ do . 

,  1-10, 000 

1871 

. do . 

1142 

Fox  Islands  Thoroughfare,  eastern  part . 

_ do . 

1-10,  000 

1868 

Charles  Jimken . 

983 

Fox  Islands  Thoroughfare,  western  part . 

...do . 

1-10,  000 

1868 

982 

Penobscot  Bay,  approaches  to . 

_ do . 

1-20,  000 

1866, ’7, ’8 

. do . 

1051 

Penobscot  Bay,  entrance  to . 

_ do . 

1-20,000 

1 1866-’67 

943 

Penobscot  Bay,  from  Owl's  Head  to  Ensign  Island . 

...  do . 

1-20,  000 

1869 

F.  P.  Webber . 

1086 

Penobscot  Bay,  between  Owl’s  Head  and  Fox  Islands . 

_ do . 

1-20,000 

1869 

Charles  Junken . 

1030 

Penobscot  Bay,  islands  south  of  Islesborongli . 

_ do . 

1-10,  000 

1869 

F.  P.  Webber . 

1087 

Penobscot  Bay,  from  Camden  to  Belfast  Bay . 

_ do . 

1-20,000 

1871 

1143 

Gilkey’s  Harbor,  Penobscot  Bay . 

_ do . 

1-10,  000 

1871 

1144 

Camden  and  Rockport  Harbors . 

...do . 

1-10,  000 

1865 

11.  Anderson . 

873 

Penobscot  River,  from  Bangor  to  Hampden . 

- do . 

1-10,000 

1867 

J.  A.  Sullivan . 

934 

lilusclo  Ridge  Channel . 

- do . 

1-10,000 

1866-’67 

R.  E.  Halter  and  Chas. 

Junken. 

952 

Muscle  Ridge  Islands . 

- do . 

1-10,000 

1867 

R.  E.  Halter . . 

953 

Saint  George’s  River  entrance . 

....do . 

1-10,  000 

1865 

R.  E.  Halter  and  C. 

Fendall. 

872 

Saint  George’s  River,  shoot  No.  1 . 

....do . 

1-10,000 

1864 

F.  P.  Webber . 

858 

Saint  George’s  River,  shoot  No.  2 . 

...  do . 

1-10,000 

1864 

859 

Muscongus  Bay . 

- do . 

1-10,  000 

1867 

R.  E.  Halter . 

950 

Muscongns  Bay . 

- do . 

1-10,  000 

1868 

986 

Meiluncook  River  and  Point  Pleasant  Gut . 

- do . 

1-10,  000 

18G6-’67 

. do . 

951 

Medomac  River . 

....do . 

1-10,  000 

1866 

H,  Aiu^erson . 

960 

^Icdomac  River,  from  Bremen  to  Havener's  Ledge . . 

- do . 

1-5,  000 

1866 

960  2^ 

John’s  Bay . 

- <lo . 

1-10, 000 

1867 

R.  F..  Halter . 

920 

Damariscotta  River,  from  New  Cjistlo  Bridge  to  Clark's  Cove.. 

- do . 

1-10,  000 

1866 

E.  Hergesheimer . 

903 

Sheepscot  Bay,  between  Gritlith's  Head  and  Kennebec  River _ 

....do . 

1-10,000 

1868 

J.  S.  Bradford . 

971 

Ebcnocook  Harlwr,  Town’s  End  Gut,  Back  River . 

....do . 

1-10,000 

1866 

E.  Hergesheimer . 

891 

Hell  Gate,  Back  River . 

- do . 

1-10,  000 

1865 

H.  Anderson . 

893 

Great  and  Little  Hell  Gates  and  Goose-Eoek  Pas-sage . 

- do . 

1-5,000 

1867 

J.  S.  Bradford . 

930 

Hockomock  and  Knobble  Bays,  Sasanoa  River . 

- do . 

1-10, 000 

1867 

929 

Kennebec  River,  from  Swan  Island  to  Richmond . 

- do . 

1-10,  000 

1869 

C.  H.  Boyd . 

1064 

Kennebec  River,  from  Richmond  to  Gardiner . 

- do . 

1-10,  000 

1870 

1065 

Vicinity  of  Cape  Small  Point . 

- do . 

1-10, 000 

1868 

J.  S.  Bradford .  . . 

972 

New  Meadow  River . 

- do . 

1-10,  000 

1866 

J.  W.  Bonn . 

899 

Head  of  Maquoit,  Middle,  and  Quohog  Bays,  and  Harpswell 
Sound. 

- do . 

1-10,  000 

1 

1869 

H.  Anderson . 

1008 

Off-shore  soundings  from  Seguin  Island  to  Capo  Elizabeth . 

....do  . 

1-10,000 

1867 

R,  Platt,  U.  S.  N . 

933 

Approaches  to  Portland  Harbor . 

_ do . 

1-40, 000 

1864 

Lieut  T.  S.  Phelps - 

860 

Portland  Harbor . 

- do . 

1-5,000 

1867 

R.  Platt,  U.  S.  N . 

949 

Portland  City  and  Harbor,  sheet  No.  1 . 

....do . 

1-1,  200 

1868 

H.  Anderson . 

1032 

Portland  City  and  Harbor,  sheets  Nos.  2  and  3 . |, 

— do . 

1-2,  400 

1869 

10330,5 
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List  of  hydrographic  sheets  registered  in  the  archives,  i&c. — Continued. 


Iiocalities. 


Portland  City  and  Harbor,  sheets  Nos.  4  and  5 . 

Cape  Porpoise  and  Stage  Island  Harbor . ) 

Wood  Island  Harbor  and  approaches  to  Saco  River . ^ 

Saco  River . * . . 

Saco  River,  from  Saco  to  Chandler's  Point . 

Saco  River,  up  to  Chandler’s  Point . 

Jeffrey’s  Ledge . 

Coast  of  New  Hampshire,  ftx)m  Pulpit  Rook  to  Great  Boar’s 


Head. 


Coast  of  New  Hampshire,  from  Great  Boar's  Head  to  Salisbury 

Emerson’s  Point  and  Milk  Island . 

Town,  Fore,  and  Back  Rivers,  Weymouth . 

Duxbury  Bay . 

Plymouth  BEarbor . 

.  Monomoy  Shoals,  reconnaissance . 

Vineyard  Haven  Harbor . 

Edgartown  Harbor  and  Cotaroy  Bay . 

Mitchell’s  Falls,  Merrimack  River . 

Narragansett  Bay,  from  Quonset  Point  to  Dutch  Island . 

Narragansett  Bay,  from  Hope  Island  to  Patience  Island . 

Greenwich  Bay . 

Narragansett  Bay,  head  of,  and  Providence  River . 

Providence  River,  from  city  of  Providence  to  Stargut  Island. . 

Warren  River . 

Seekonk  River . . . 

Thames  River,  near  New  London . 

Frying  Pan  and  Pot  Rock . 

Wallabout  Bay . : . . . 

Off  the  Battery . 

New  York  Bay,  between  Governor's  Island  and  Bobbin’s  Reef. 

Swash  Channel,  examination  of . 

Shoal  of  vessel  Warren,  New  York  Lower  Bay . 

Main  channel  between  Sandy  Hook  and  Flynn's  Knoll  and 
Scotland  SboaU 

Rondont  BEarbor,  from  entrance  to  Sleight’s  Ferry . 


Bondont  Harbor,  from  Sleight’s  Ferry  to  entrance  of  Delaware 
and  Hudson  Canal. 

Lake  Champlain,  from  Cumberland  Head  to  Yalconr  Island. . . . 

Lake  Champlain,  Yalconr  Island  to  Trembleau  Point . 

Lake  Champlain,  Colechester  and  Hog’s  Bock  Reefs . 


Burlington  Harbor . 

Main  channel  between  Sandy  Hook  and  Flynn’s  Knoll  and 
Scotland  Shoal. 

Barnegat  Inlet . 

Great  Bay . . . . 

Back  Channel,  League  Island,  Delaware  River . . 

Delaware  River,  Fort  Mifflin  to  Gloucester  Point . ) 

Delaware  River,  Gloucester  Point  to  navy-yard . J 

Delaware  River,  from  Ridley’s  Creek  to  Walsh  Street  wharf  . . 
Delaware  River,  from  Walsh  Street  wharf  to  Carson’s  wharf . . 

Susquehanna  River,  mouth  of  — . . 

Sassafras  River . 

Romney,  Farley’s,  Stillpond,  Chum,  and  Lloyd’s  Creeks . 

Chester  River,  Na  1,  and  Morgan’s  Creek . 

Chester  River,  No.  8 . 

Langford  Creek . 

Patapsco  River,  mouth  of . 

Patapsco  River,  Brewster’s  Channel . 

Patapsco  River,  Brewster’s  Channel,  enlarged  from  No.  913 _ 

Patapsco  River,  creeks  emptying  into . 

Tributaries  of  Severn  and  South  Rivers . 


H.  Ex.  133 - ^12 


state. 

Scale. 

Date. 

Hydrographer. 

Register- 

number, 

Maine . 

1-2, 400 

1869 

1034a,  b 

.  ...do . 

1-10, 000 

1871 

J.  S.  Bradford . 

11170,5 

_ do . . 

1-5,000 

1866 

888 

_ do . 

1-5,000 

1867 

F.F.Nes . 

041 

....do . 

1-5,000 

1867 

942 

New  Hampshire . . 

1-150, 000 

1863 

Lieut  T.  S.  Phelps _ 

861 

_ do . 

1-10, 000 

1870 

1068 

_ do . 

1-10, 000 

1870 

1069 

Massachusetts .... 

1-10, 000 

1873 

J.  S.  Bradford . 

3965 

.  ...do . 

1-10, 000 

1869 

. do . 

1021 

...  do . 

1-10,  000 

1867,  ’70 

1035 

_ do . . . 

1-10, 000 

1870 

. do . 

1067 

_ do . 

1-40,000 

1868 

F.  F.Nee . 

961 

_ do . 

1-10, 000 

1871 

H.  Mitchell . 

1106 

_ do . . 

1-10, 000 

1871 

. do . 

1126 

_ do . 

200  ft.  to  1  in. 

1867 

. do . 

1012 

Rhode  Island . 

1-10, 000 

1868 

F.  P.  Webber . 

992 

_ do . 

1-10, 000 

1867-’68 

. do . 

939 

_ do . 

1-5,000 

1867 

. do . 

940 

_ do . 

1-10, 000 

1865-’67 

. do  . . 

880 

_ do . 

1-5,000 

1865 

. do . 

878 

....do . 

1-5,000 

1865 

888 

_ do . . 

1-5,000 

1865 

865 

Connecticut . 

1-1,200 

1869 

Charlea  .TnnIrAti . 

1006 

New  York . 

M,280 

1866 

w.  S.  Edwards . 

896 

....do . 

1-1,250 

1869 

F.  F.  Nes . 

1085 

....do . . . 

1-2,500 

1867 

W.  S.  Edwurda 

910 

_ do . 

1-10, 000 

1868 

E.  H.  Gerdea  . 

970 

....do . . . 

1-20,000 

1866 

W.  S.  Edwards . 

8970 

....do . 

1-20,000 

1872 

F.F.Nes . 

8975 

....do . 

1-20,000 

1869 

_ .do . . 

1011 

— do . 

1-2,500 

1868 

F.  H.  Gerdes  and  F.  F. 

979 

Nes. 

....do . 

1-1,850 

1868 

......do . 

978 

_ do . 

1-20,000 

1870 

Charles  iTunken _ { 

1058 

....do . 

1-20, 000 

1871 

F.  D.  Granger . 

11180 

_ do  . . . 

1-10, 000 

1871 

. do . 

11185 

1119 

Yermont . 

1-10, 000 

1871 

. do . . . 

1105 

New  aTersey _ 

1-20,000 

1869 

F.Y*.  Nes . 

1009 

_ do  . . 

1-10, 000 

1866 

C.  Fendall . . 

883 

_ do . 

1-10, 000 

1871 

W.  W.  Harding . 

1125 

Pennsylvania . 

1-2,500 

1865 

£.  Hergesheimer . 

862 

....do . 

1-5,000 

1871 

F.  F.  Nes . 

11140,5 

_ do  . . . 

1-1, 200 

1870 

Charles  Junken . 

1057O 

_ do . . . 

1-1, 300 

1870 

. do . 

10575 

Maryland . 

1-10, 000 

1867 

F.  P.  Webber . 

898 

_ do _ 

1-10, 000 

1870 

W.  W.  BEarding . 

1071 

....do . 

1-10, 000 

1870 

. do . 

io':2 

_ .do _ _ 

1-5,000 

1869-’70 

. do . - 

1026a,  5 

_ do _ _ 

1-5,000 

1869-’70 

. do . 

1027 

_ do . 

1-10, 000 

1870 

. do . . 

1078 

_ do . 

1-20,000 

1866 

F.  P.  Webber . 

913 

_ do _ 

1-10, 000 

1866 

_ do _ ........... 

914 

_ do _ 

1-10, 000 

1866 

. do . 

915 

_ do _ 

1-20,000 

1869 

J.  W.  Donn  . . 

1007 

— do . 

1-20,000 

1870-71 

W.  W.  Harding . 

1077O 
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List  of  hydrographic  sheets  registered  in  the  archives,  <0«.— >Continaed. 


Localities. 

Head  of  Severn  Biver . 

Tributaries  of  Wye  River . 

Tributaries  of  Saint  Michael’s  River . 

Heads  of  Harris,  Broad,  and  Porter's  Creeks . 

Tributaries  of  Tredbaven  Creek . 

Choptank  River,  from  Wing’s  Landing  to  Denton . 

Bastem  Branch,  Anacostia  Bridge  to  Benniog’s  Bridge . 

Eastern  Branch,  Benning’s  Bridge  to  Bladensbnrgh . 

Potomac  River,  from  Analostan  Island  to  Long  Bridge . 

Wicomico  River,  Saint  Clement's  and  Breton's  Bay . 

Nomiui  Bay,  Lower  Machodoc  and  Mattox  Creeks . 

Yeooomico  and  Coan  Creeks . 

Smitii’s,  (loose,  mid  Fox  Islands,  Tangier  Sound . 

Little  Anuemeaaex  River . 

PoQomoke  Sound,  creeks  from  Mesnoogo  Creek  to  Onancock 
Creek. 

Pocomoke  River  entrance . 

Pocomoke  River,  sheets  Nos.  1  and  2 . . . 

Pooomoke  Biver,  sheets  Nos.  3  and  4 . 

Pocomoke  River,  sheets  Nos.  5,  6,  mid  7 . 

Docohannock,  Craddock;  and  Nandna  Creeks . 

Naswaddox  Creek . 

Hunger’s  Creek . 

Great  Wicomico  Biver . 

LHUe  Bay,  Nantepoison,  Tapp’s,  Disoer's,  Indian,  Dividing, 
and  MUl  Creeks. 

Estuaries  of  the  Corrotomau  River . 

Estuaries  of  the  Bappahanftook  River . 

Bowler’s  and  Comer  Reek,  Bappahmmook  River . 

Piankatank  River . . . 

Milford  Haven  (also  ti^iography) . 

Estuaries  of  Mol^aok  Bay . 

Back  and  Pocosen  Rivers . 

Magotby  Bay . : . 

Broadwater,  frcun  Ship  Shoid  Inlet  to  Smid  Shoal  Inlet . 

Broadwater,' from'Sand  Shoal  Inlet  to  Hog  Island  Inlet . 

Broadwater,  Great  Kaeldpongo  River  and  branches . 

Little  Maekipongo,  to  head  of  Broadwater .  . 

Newport  News  Point . 

Elisabeth  River,  from  Washington  Point  to  navy>yard . 

Off-shore  soundings  from^Sheephouse  Hill  to  Killdevil  Hills. . . . 

Off-shore  from  Killdevil  Hills  to  Loggerhead  Inlet . 

Off  shore  soundings  from^joggerfaead  Inlet  to  Cape  Hatteras. . . 

Off-shore  soundings  from  Cape  Hatteras  to  I^eral  Point . 

Cape  Hatteras  Shoals . 

Cape  Hatteras  Shoals,  off-shore  soundings . 

Lookout  Shoals . 

Long  Shoal,  Pamplioo  Sound,  reconnaissanoe  of . 

Pamplico  Sound,  from  Roj'al  Shoal  to  Brant  Island . 

Pamplioo  Sound,  western  part . 

Bay  River . 

Pungo  River,  lower  sheet . 

Pungo  River,  upper  sheet . 

Pamplioo  River,  from  Pamplioo  Hght-house  to  Indian  Island _ 

Pamplioo  River,  from  Adams'  Point  to  Rumley  Marshes . 

Pamplico  River,  from  Rumley  Marsbes'to'.Ragged  Point . 

Pamplico  River,  from  Ragged .Pointlto.city  of  Washington . 

Pamplioo  River,  from  CedarvO rove  to'Tar  River . 

Cedar  Island,  bay  .and  vicinity . 


State. 

Maryland . 

_ do . 

_ do . 

_ do . 

...do . 

...do . 

Diet  of  Columbia 

— do . 

— do . 

Maryland . 

Virginia . 

— do . 

...do . 

...do . 

...do . 

- do . 

....do . 

— do . 

— do . 

— do . 

....do . 

— do . 

....do . . 

....do . 

— do . 

....do . 

— do . 

— do  . . 

...do . 

....do . 

— do . 

...do . 

...do . 

_ do . 

...do . 

— do . 

— do . 

— do . 

Virginia  and 
North  Carolina.  ! 
North  Carolina. . . . 

_ do . 

...do . 

— do . 

— do . 

— do . 

— do . 

— do . 

_ do . 

...do . 

...do . 

...do . 

...do . 

...do . 

...do . 

— do . 

_ do . 

...do . 


Hydrographer. 


Register- 

number. 


1-20, 000  1870 

1-10, 000  1870 

1-10, 000  1870 

I-IO,  000  ‘  1870 

1-10, 000  1870 

I-IO,  000  1870 

1-5, 000  1805 

1-5, 000  1865 

1-5, 000  1867 

1-20,000  1860, '68 

1-20, 000  1868 

1-20, 000  1868 

1-20, 000  1869 

1-10,000  1868-’69 


W.  W.  Harding . 
. do . 


. do . 

. do  . . 

. do . . 

. do . 

A.  Balbaoh . 

. do . 

C.  Fendall . 

W.T.  Muse,  U.RN., 
and  J.  W.  Donn. 

J.  W.  Dobb . 

. do . 

W.  W.  Harding . 

. do . 

. do . 


1-10,000  1869  . do . . .  1064 

1-5,006  1869  do .  108Sa,b 

1-5,600  1869  . do .  lOOJUv  6 

1-5,000  1869  . do . I..  1024a,5,c 

1-20,000  1868  C.FoBdaU .  976a 

1-20,000  1868  do .  9760 

1-20,000  1868  do .  976e 

1-20,000  1869  J.W.Donn .  1008 

1-20,000  1869  . de .  1005 


1-10, 000  1869 

1-20, 000  1869 

1-2, 500  1867 

1-20, 000  1860 

1-20,000  1868-’69 
1-20, 000  1868 

1-20, 000  1868 


1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-10, 000 
1-2,500 
1-40,000 


C.  Fendall  and  W.W. 
Harding. 

W.  W.Harding . 

. do . 

. do . 

J.W.Donn . 

. do . 

E.  Hergesbeimer . 

R  Platt,  U.  S.N . 

. do . 


1-40,000 

1-40,000 

1-240,000 

1-20,000 

1-40,000 

1-40,000 

1-10,000 


1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 
1-20,000 
1-10, 000 
1-20,000 


. do . 

. do . 

. do . 

R.  Platt,  U.&N . 

. do . 

R.  Platt  and  C.  Junken 

J.  S.  Bradford . 

J.  8.  Bradford  and  F.F. 

Nes. 

F.  F.  Nee . 

. do . 

. do . 

. do . 

. do . 

R  R  Halter  and  F.  D. 

Granger. 

F.F.  Nee . 

. do . 

. do . 

. do . 
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Lkt  of  kydrograpkie  tkeets  regisi^ed  in  the  archives^  — Gontiaaed. 


Localities. 


State. 


Scale. 


Date. 


Nease  River,  from  Point  of  Marsh  to  Cedar  Point 


North Candina  . .. 


1-90,000 


1868 


Kease  River,  from  Cedar  Point  to  Wilkinson’s  Point . 

Nense  River,  from  Cherry  Point  to  Johnson’s  Point . 

Kense  River,  fttHn  J<dioson’s  Point  to  Port  Anderson . 

South  River,  Tnmagain  Bay,  and  other  tributaries  to  Nense 
River. 


.do 

do 

.do 

.do 


1-90,000 
1-90,000 
1-10, 000 
1-20,000 


1868 

1867-’68 

1866 

ld68-’69 


Entrance  to  Cape  Fear  River,  the  bars  of  Osk  Island  and  Bald 
Head  Channel. 

Bntranoe  to  Cape  Fear  River . 

Entrance  to  Cape  Fear  River,  New  Inlet . 

New  Inlet,  Cape  Fear  River . . . 

Cape  Fear  River,  between  Forts  Caswell  and  Johnson . 

Cape  Fear  River,  inner  bar . 

Cape  Fear  River,  western  entrance . 

Main  Channel  over  Charleston  Bar . 

Charleston  Bar . 

Charleston  Harbor . . . 

Bull  and  Combahee  Rivers . 

Broad  River  and  tributaries  and  Whale  Branch . 

Broad  River . 

JerichOjChowan,  and  Ballast  Creeks,  tributariesofBeanfort  River 
Offshore  soundings,  from  Port  RoyiU  entrance  to  Wassaw  | 
Sonnd,  Gaskin  and  Joiner’s  Banks.  j 

Savannah  River  entrance . 

Savannah  River,  from  Tybee  Light  to  Elba  Island . 

Savannah  River,  from  Elba  Island  to  Fig  Idand . 

Savannah  River,  city-front . 

Bntranoe  to  Wassaw  Sound . 

Wilmington  River  and  estuaries . 

Ogeechee,  Yemon,  and  Burnside  Rivers . 

Saint  Catharine’s  Sonnd  and  estuaries . . . 

Saint  Catharine’s  entrance . 

Inland  passages  between  Sapelo  and  Doboy  Sounds . 

Doboy  Inlet  and  approaches . 

Doboy  Sound,  with  Darien  and  North  River,  and  adjacent  creeks. 
Saint  Simon’s  to  Saint  Andrew’s  Sonnd . . . 


_ do . 

— do . . 

— do . 

—  do . 

_ do . 

...do . 

_ do . 

South  Carolina.  • . . 
...do . 

—  do . 

- do . 

— do . 

_ do . 

- do . 

Sonth  Carolina 

and  Georgia. 

Geoi^ia . 

- do . 

— do . 

....do . 

....do . 

....do . 

...do . 

....do . 

_ do . 

...  do . . 

- do . 

- do . 

...do . 


1-5,000 

1871 

1-10,000 

1865 

1-10, 000 

1865 

1-19, 000 

1879 

1-10, 000 

1866 

1-10, 000 

1870 

1-10, 000 

1879 

1-90,000 

1869 

1-30,000 

1865 

1-10, 000 

1865 

1-10, 000 

1871 

1-10,000 

1865 

1-10, 000 

1865 

1-10, 000 

1868 

1-40,000 

1866 

1-20,000 

1866 

1-10, 000 

1866 

1-10, 000 

1865-’66 

1-5,000 

1865-’66 

1-90, 000 

1864,  '66 

1-20,000 

1865 

1-20, 000 

1865 

1-90,000 

1867 

1-90,000 

1867 

1-10, 000 

1868 

1-90,000 

1668 

1-10, 000 

1868 

1-20,000 

I869-’79 

Saint  Andrew’s  and  Jekyl  Soonds . 

_ do . 

Coast  from  Saint  Andrew’s  Bar  to  Saint  Mary’s  Bar . 

Fkwida  Passage,  from  Saint  Andrew’s  Sound  toCnmberland 
Island. 

Main  ship*ohannel  over  Saint  Mary’s  River  Bar . . 

nf  TTinrida,  fUinf,  Mary’s  Saint  John’s  Fan  -  - 

'PaoMage  from  FAmandina  toward  Saint  John’s  River  _ 

Saint  Mary’s  River  and  estuaries  . . . . 

Nassau  Sound  and  estuaries . > 

Saint  Angnstine  and  vicinity . - . 

. .  .do . 

North  and  rinann  Rivers . 

...do . 

OfTshore  soundings,  from  Sombrero  to  Sand  Keys . 

_ do . . 

Off*shoTe  sonndings,  Straits  of  Florida  westward . 

. . .  .do . 

Off'Sbore  soundings,  Straits  of  Florida  eastward . 

. . .  .do . 

Ofl*shorn  soundings,  from  Key  Wes^  to  Charlotte  Harbor  . 

_ do . 

Off*  shore  soundings,  fium  Sand  Key  to  Marqoesas  Keys . 

_ do . 

Off'Shore  sonndings,  frum  Marqoesas  Keys  to  Rebecca  Shoals . . 

....do . 

Off’Sbore  soundings,  approaches  to  Dry  Tortugas  Keys . 

. .  ..do . 

Florida  Reefs,  from  Marquesas  to  Dry  Tortngas  Keys . 

....do . 

Florida  Reefs,  western  end  Marquesas  to  Dry  Tortngas  Keys 
Key  West,  approaches  from  northwest. . . . 

_ do . 

_ do . 

Deep-sea  sonndings,  weet  coast  of  Florida . 

Yucatan  Channel,  Cape  San  Antonio^  Cuba  to  Cape  Catocbe, 
Yucatan.  * 

1-20,000 

1870 

1-20,000 

1870 

1-20,000 

1870 

1-20,000 

1669 

1-20,000 

1871 

1-10, 000 

1871 

1-10, 000 

1871 

1-10, 000 

1871 

l-io,  000 

1870 

1-10, 000 

1870 

1-10, 000 

1870 

1-160, 000 

1868 

1-400,000 

1869 

1-400,000 

1869 

1-400,000 

1867 

L  40, 000 

1867 

1-40,000 

1870 

1-40,000 

1887-’68 

1-80,000 

1867-’6d 

1-80,000 

1871 

1-80,000 

1879 

1-600,000 

1879 

1-900,000 

1879 

Hydrographer. 


J.aBradfotd  and  F. 
F.Nes. 

J.  S.  Bradford . 

. do . 

. do . 

J.  S.  Bradford  and  F. 
F.Nes. 

Charles  Jnnken . 

J.  a  Bradford . 

. do . 

W.J.Vinal . 

J.  S.  Bradford . 

F.  F.Nes . 

W.J.Vinal . 

RE.  Halter . 

C.  O.  Bontelle . 

. do . I 

Charles  Hosmer . 

R  £.  HaltM* . 

R  £.  Halter... . 

Charles  Hosmer . 

C.  O.  Bontelle . 

. do . 

. do . 

. do . 

. do . 

. do . 

C.FendaU . . 

. do . . 

Charles  Jnnken . 

. do . . 

. do . 

. do . 

. do . 

R  £.  Halter  and  F.  P. 
Webber. 

R  R  nalter . 

Charles  Jnnken . 

. do . 

R  R  Halter . 

F.  P.  Webber . 

. do . 

. do . 

. do . 

H.  Anderscm . 

. do . 

. do . 

Rob.  Platt,  U.  a  N... 

. do . 

. do . 

. do . 

. do . 

. do . 

. do . 

. do . 

. do . 

RPlatt,  U.aN . 

J.A.Howell,U.aN. 
RPlatt,  U.aN . 


Register- 

number. 


974 

063 

066 

809 

079 

1089 

870 

875 
1134 

876 
1014 
1198s 

081 

874 

881 

1084 

868 

860 

069 

966 

.  044 

945 

046 

947 

904 

866 

867 

916 

938 

059 

957 

964 

1133 


1090 

1069 

1063 

980 

1110 

1111 

1119 

1113a,  b 

1036 

1046 

1047 
1066 
1090 
1001 

911 

913 

1059 

955 

954 

1076 

1131 

1138* 

1137 
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List  of  hydrographic  sheets  registered  in  the  archives,  &e. — Gontinaed. 


LocalitieB. 

State. 

Scale. 

Date. 

ft^'drographor. 

Register- 

number. 

El  Moro  to  Playa  de  Marianao,  north  coast  of  Cuba . 

Cuba . 

1-10, 000 

1867 

W.  S.  Edwards . 

900 

San  Carlos  Bay  and  Caloosa  entrance . 

Florida . 

1-20,000 

1866,  ’67 

917 

Pine  Island  Sound,  part  of,  and  approaches  to  the  Caloosahatchee 

- do . 

1-20, 000 

1866 

C.  T.  lardella . 

908 

Cedar  Keys,  main  channel . 

_ do . 

1-10, 000 

1871 

F.  P.  Webber . 

1080 

S^int  George’s  Sound . 

....do . 

1-20,000 

1871 

H.  Anderson . 

1092 

Choctawhatchee  Bay . 

- do  . . 

1-20,000 

1872 

H.  G.  Ogden . 

1141 

Santa  Rosa  Sound,  the  Narrows,  and  west  end  of  Choctaw 

- do . 

1-20,000 

1871 

. do . 

1107 

hatch  ee  Bay. 

Santa  Rosa  Sound,  from  Deer  Point  to  Long  Pritchard  Point. . . 

- do . 

1-20,000 

1871 

. do . 

1108 

The  Rigolets . . . 

Louisiana . 

1-20,000 

1870 

F.P.  Webber . 

1054 

Lake  Borgne . 

- do . 

1-40,  000 

1870 

1055a 

Eastern  part  of  Lake  Pontcbartrain . 

- do . 

1-40,  000 

1870 

. do . 

10556 

Lake  Pontchartrain . 

_ do . 

1-40,000 

1871 

J.S.  Bradford  ; . 

1115 

Isle  an  Breton  Bay . 

_ do . 

1-40,  000 

1869 

F.P.  Webber . 

999 

Isle  au  Breton  Sound,  southeastern  part . . 

- do . 

1-40,  000 

1869 

. do . 

lOOO 

Approaches  to  Mississippi  River . 

- do . 

1-40,  000 

1871 

J.  S.  Bradford . 

1116 

Trinity  Shoals . 

- do . 

1-40,000 

1872 

F.  D.  Granger . 

1139a 

Trinity  Shoals  and  Tiger  Shoals . 

_ do . 

1-80,000 

1872 

11396 

Pass  k  L’Outre  and  Southeast  Pass . 

_ do . 

1-20,000 

1867 

F.  H  Gerdes . 

989 

Pass  k  L’Outre  and  Bar . 

_ do . 

1-10, 000 

1867 

927 

Northeast  and  Southeast  Passes . 

_ do . 

I-IO,  000 

1867 

926 

West,  East,  and  Garden  Island  Bays . 

_ do . 

1-40,  000 

1868 

F.  P.Webl>er . 

991 

South  Pass . 

- do . 

1-20,000 

1867 

F.  H.  Gerdes . 

990 

South  Pass  Bar . 

- do . 

1-10,000 

1867 

925 

Southwest  Pass . 

_ do . 

1-20,000 

1867 

. do . 

923 

Southwest  Pass  and  Bar . . 

_ do . 

1-10,000 

1867 

. do . 

924 

Mississippi  River,  part  of . 

_ do . 

1-10,000 

1866 

. do .  ... 

922 

Mississippi  River,  from  Grand  Prairie  to  Bohemia . 

- do . 

1-20,000 

1871 

C.  H.  Boyd . 

1093 

Galveston  entrance  and  bar . . 

Texas . 

1-10,  000 

1867 

F.  F.  Nes . 

906 

Galveston  Bay,  resurvey . 

- do . 

1-20,000 

1867 

918 

Galveston  Bay,  resurvey . 

- do . 

1-10,000 

1867 

C.  H.  Boyd . 

919 

Galveston  Harbor,  comparative  chart  showing  changers  from 

- do . 

1-10,  000 

1867 

. do . 

919  his 

1851  to  1867. 

Galveston  Bay,  western  entrance . 

_ do . 

1-20,000 

1867 

F.  F.Nes . 

931 

West  Galveston  Bay . 

_ do . 

1-20,000 

1867 

932 

Matagorda  Bay,  part  of . 

_ do . 

1-20,000 

1866, ’71 

F.  P.  Webber  and  F.  D. 

1031 

Trespalacios  and  Turtle  Bays . 

- do . 

1-20,  000 

1871 

Granger. 

F.  D.  Granger . 

1094 

Carancahua  Bay . 

- do . 

1-20,  000 

1871 

1095 

Pass  Cavallo . 

_ do . 

1-20,000 

1871 

. do . 

1097 

Lavaca  Bay  and  vicinit3^ . . . 

...do . 

1-20,000 

1871 

. do . 

1098 

Espiritn  Santo  Bay . . 

- do . 

1-20,000 

1871 

1096 

Aransas  Pass . 

- do . 

I-IO,  000 

1868 

F.  F.Nes . 

996 

Aransas  Bay . 

...do  . 

1-20,  000 

1869 

H.  Anderson . 

995 

Corpus  Christi  Pa-ss . 

- do . 

1-10,  000 

1869 

994 

Corpus  Christi  Bay . 

....do . 

1-20,  000 

1868 

F.  F.Nes . 

9.58 

Entrance  to  Brazos  Santiago  and  Laguna  Matlre . 

...do . 

1-20,  (K)0 

1867 

C.  H.  Boyd . 

909 

Magdalena  Bay,  from  the  Narrows  to  Cayuco  ('ove . 

Lower  California. 

1-20,  (H)0 

1871 

G.  Bradford . 

1123 

Magdalena  Bay,  from  Man-o’- War  Cove  to  the  Narrows . 

- do . 

1-40,000 

1871 

1124 

Santa  Barbara  Channel,  In  shore  sounding.  No.  1 . 

California . 

1-10,000 

1869 

E.  (U>rde]|  and  G.  Far- 

10.38 

Santa  Barbara  iu-nhopft  Hniimliiig  ^2  . .  .  . 

.do  . 

1-10,  000 

1869 

q  II  bar. 

. ibi  . ‘ 

1039 

Santa  Barbara  Channel,  in-shore  soiindiiig,  No.  3 . 

- do . 

1-10,  IKK) 

1869 

. do . 

1040 

Santa  Barbara  Channel,  in  shore  sonndiug.  No.  4 . 

_ do . 

1-10,000 

1869 

. do . 

1041 

Santa  Barbara  Channel,  in-shore  sounding,  No.  5 . 

- do . 

I-IO,  (K)0 

1869 

. do . 

1042 

Santa  Barbara  Channel,  in-shore  sonndiug,  No.  C  . .  . . 

_ do . 

1-10,  000 

1869 

. do . 

1043 

Santa  Barbara  Channel,  in  shore  sounding.  No.  7 . 

- do . 

1-10,  (XM» 

1869 

. do . 

1044 

Santa  Barbara  Channel  off-shore  soundings . 

...do . 

1-100,  000 

1869 

_ do . 

1045 

Santa  Barbara  Channel,  entrance  Coxo  anchorage . 

... .do  . 

1-10,  OIK) 

1869 

1037 

R4)adstead  under  Point  Sal . 

...do . 

1-5,000 

1867 

E.  Conlell . 

921 

Harbor  of  Buenaventura . 

_ do . 

I -10,  IKK) 

1870 

W.  E.  Green  well . 

1081 

Off-shore  soundings,  Point  Pt'dro,  Santa  Cruz . 

...do . 

1-100,000 

1865 

E.  Conlell . 

871 

Suisun  Bay,  Cordelia,  Suisnn,  and  Montezuma  Creek.s . 

...do . 

1-20,  000 

1867 

948 
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Li»t  of  hydrographic  sheets  registered  in  the  archives,  &e, — Continaed. 


Localities. 

State. 

Scale. 

Date. 

Hydrographer. 

Register- 

number. 

Soisnn  Bay,  with  coafloence  of  Sacramento  and  San  Joaquin 

California . 

1>30,000 

]866-’67 

£.  Cordell . 

905 

Rivers. 

Sacramento  and  San  Joaquin  Rivers . 

— do . 

1-10, 000 

1867 

935 

Carquines  Straits,  part  of . . 

— do . 

1-10, 000 

1866 

. do . 

879 

Otf-shore  soundings  from  Point  Reyes  to  Bodega  Head . 

— do . 

1-100, 000 

1866 

889 

Off-shore  soundings  firom  Point  Reyes  to  Tomales  Point . 

_ do  — . . 

1-20,000 

1866 

890 

Crescent  City  Reef . 

— do . 

1-20,000 

1869 

A.  W.  Chase . 

1025 

Coose  Bay . 

Oregon . . . 

1-10, 000 

1865 

J.  S.  Lawson . 

901 

Coose  Bay . . . 

...do . . . 

1-10, 000 

1865 

. do . 

902 

YaquinaBay . . . 

....do . 

1-10, 000 

1868 

A.  W.  Chase . 

fW\Q 

WD 

Kehalem  River  entrance . 

_ do . 

1-5,000 

1868 

E.  Cordell  and  G.  Far- 

973 

Tillamook  Bay . 

....do . 

1-10, 000 

1866-’67 

qnhar. 

J.  Kincheloe . 

936 

Colombia  River,  from  Three-Tree  Point  to  Gray’s  Bay . 

— do  . 

1-10, 000 

1867-68 

E.  Cordell . 

1015 

Columbia  River,  lh>m  Cathlamet  Head  to  Settler’s  Point . 

....do . 

1-10, 000 

1868 

1016 

Colombia  River,  from  Settler’s  Point  to  Tongue  Point . 

- do . 

1-10, 000 

1868 

1017 

Colombia  River,  from  Tongue  Point  to  Cape  Disappointment  . . 

- do . 

1-20,000 

1868 

1018 

Columbia  River  entrance . 

_ do . 

1-20,000 

1868 

1019 

Destruction  Island  and  vicinity . . 

Washington  Ter.. 

1-10, 000 

1866 

J.  S.  Lawson . 

886 

Lawson  Reef,  Rosario  Strait . 

_ do . 

1-10, 000 

1871 

. do . 

1129 

Partridge  Bank,  Strait  of  Juan  de  Foca . 

- do . . . 

1-20,000 

1871 

;  1130 

Port  Madison . 

- do . 

1-10, 000 

1868 

1102 
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APPENDIX  No.  8. 

REPORT  ON  THE  PHYSICAL  SURVEY  OF  PORTLAND  HARBOR. 

Dear  Sir  :  It  is  annecessary  for  me  to  advert  to  tbe  history  of  our  renewed  connection  with 
the  harbor-interests  of  Portland,  because  you  will  probably  embrace  this  in  your  own  comments 
upon  the  season’s  work.  Suffice  it  to  say  that  we  were  called  upon  to  recommend  harbor-lines  for 
Fore  River,  and  money  was  appropriated  by  the  city  of  Portland  to  meet  the  expenses  incurred  in 
tbe  preliminary  examination  of  the  locality. 

My  share  in  this  examination  involved  a  study  of  the  movements  of  the  tides  and  their  rela¬ 
tions  to  the  channels  and  banks,  which  greatly  interested  me,  because  the  instance  before  ns  was 
peculiar  in  some  respects.  Unlike  most  of  the  cases  referred  to  us,  we  found,  in  the  portion  of  the 
Fore  River  we  were  called  upon  to  treat,  a  tidal  channel  with  alluvial  bed  and  banks  nearly  in 
their  natural  condition ;  and  we  were  to  suggest  in  what  manner  and  to  what  degree  this  avenue 
could  be  encroached  upon  by  wharves,  &c.,  without  so  disturbing  the  regimen  as  to  cause  the  mud 
to  start  from  tbe  bottom  and  move  down  into  more  valuable  portions  of  the  port.  In  other  words, 
we  were  called  upon,  practically,  to  draw  the  line  between  use  and  oiiwe,  to  the  end  that  no 
unnecessary  restraint  might  be  placed  upon  tbe  commercial  occupation  of  the  water-front,  and  no 
increase  of  the  scouring-power  of  the  currents  induced  in  a  channel  able  to  supply  from  its  vast 
accumulations  of  mud  enough  material,  if  once  set  in  motion,  to  do  great  mischief.  The  limits 
finally  recommended  were  based  mainly  upon  the  ^^isodynamicUnes^j  ot  lines  of  equal  scouring- 
power,  determined  by  us  in  a  mannner  that  I  propose  to  describe  step  by  step. 

With  Mr.  Horace  Anderson’s  excellent  hydrographic  survey,  we  first  of  all,  before  making  a 
single  observation  in  the  field,  calculated  the  volume  that  must  pass  through  different  sections  of 
the  channel  during  tbe  different  hours  of  flood  and  ebb,  at  a  time  when  the  tides  were  at  their 
average.  When  you  consider  that  with  every  change  in  tbe  height  of  the  tide,  the  cubical  con¬ 
tents  of  basins  and  creeks  with  which  the  channel  communicates  alter  in  a  very  irregular  way,  so 
that  proportions  can  only  be  used  for  very  small  elements  of  height,  you  will  appreciate  the 
amount  of  labor  which  these  computations  involved.  My  skillful  assistants,  Mr.  J.  B.  Weir  and 
Mr.  Ed.  H.  Foote,  spent  a  busy  month  at  the  office  in  determining  these  standard  volumes^  as  I  shall 
hereafter  call  them.  The  next  step  was  to  determine  from  actual  observations  in  what  manner  the 
volumes  passing  through  the  channel  distributed  themselves  over  the  cross-sections ;  whether  they 
ran  over  the  flats  or  confined  themselves  to  the  channel  5  whether  they  pressed  over  on  one  shore 
in  one  part  of  tbe  river  or  the  other  shore  elsewhere,  &c. ;  in  short,  to  follow  tbe  water  in  its 
meandering  course  from  point  to  point.  This  field-work  was  also  assigned  to  Messrs.  Weir  and 
Foote,  who  organized  parties,  and,  with  the  assistance  of  our  friends  at  Portland,  went  into  tbe 
field  without  a  day’s  delay. 

We  selected  ten  characteristic  lines,  crossing  the  stream  at  right  angles,  and  in  each  of  them 
made  simultaneous  observations  of  the  current  on  the  ebb  and  on  the  flood,  at  four  or  more  sta¬ 
tions,  which  gave  us  transverse  curves  of  velocity.  Each  transverse  curve  of  velocity  had  then  to 
be  corrected  for  the  mean.  This  was  done  by  applying  the  co  efficient  that  would  make  the 
velocities  multiplied  into  the  depth  of  water  give  the  standard  volume  previously  computed  for  this 
section.  Finally,  all  the  transverse  curves,  having  been  observed  and  corrected  for  the  mean,  were 
plotted  on  a  projection  of  the  harbor,  and  lines  of  equal  velocities  were  drawn  along  tbe  borders  of 
the  stream,  which  were  designated  isodynamic  Kne*”,  because,  properly  speaking,  they  represented 
the  mean  movements  from  surface  to  bottom,  and  were,  in  effect,  lines  of  equal  scour. 

Having  given  the  above  general  sketch  of  our  proceeding,  I  shall  now  go.  back  over  the  ground 
and  give  in  greater  detail  the  actual  process  employed  in  a  type  case— ^that  of  Section  4  (see  tables.) 
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At  Section  4,  which  extends  from  “  Stone  Wharf”,  the  whole  distance  across  the  water-way  at 
high  tide  was  found  to  be  1,586  feet,  but  the  part  in  motion  at  the  time  of  maximum  ebb-current 
was  only  about  1,000  feet.  Our  stations  lay  at  distances  of  90  feet,  275  feet,  480  feet,  and  720  feet 
from  the  wharf,  and  gave  respectively  0.11,  0.87,  0.61,  and  0.34  nautical  mile  per  hour.  These  we 
plotted  upon  profile-paper,  using  distances  and  velocities  as  co-ordinates ;  and  we  completed  the 
curve  by  sweeping  a  smooth  line  through  the  determined  points.  Then  we  took  out  the  velocities 
for  even  hundred  feet,  and  entered  them  in  the  third  column  of  our  annexed  table.  The  same 
course  was  taken  with  flood-velocities.  The  next  step  was  to  correct  these  velocities  for  the  mean, 
which  was  done  by  applying  a  co  efficient,  obtained  in  the  following  manner : 

Over  each  space  of  100  feet,  we  took  from  Mr.  Anderson’s  hydrographic  sheet  the  average 
depth,  and,  having  corrected  it  for  the  elevation  of  tide  at  the  moment  of  our  observations,  multi¬ 
plied  it  into  the  velocity  and  the  distance  (100  feet) ;  then  summed  up  the  whole  volume.  This 
volume  fell  short  of  the  standard  for  this  section,  because  the  fall  of  the  tide  for  the  day  of  observa¬ 
tion  fell  below  the  mean,  &c.  So  we  divided  the  standard  volume  by  the  volume  observed,  and 
found  that  we  must  increase  all  the  velocities  13  per  cent,  in  order  to  have  our  transverse 
curve  represent  the  mean  movement. 

We  have  spoken  of  the  volume  ”  obtained  by  multiplying  observed  velocities  into  distance 
and  depth ;  but  we  would  not  be  understood  to  indicate  that  the  word  is  here  used  in  the  same  sense 
as  in  the  case  of  standard  volume  for  the  section,  because  the  observed  velocities  were  those  of 
the  surface  only.  When  corrected,  as  they  appear  in  the  last  column  of  our  table,  the  figures 
given  are  the  true  mean  velocities  from  surface  to  bottom.  If  our  observations  had  extended  over 
a  semi-lunation  and  embraced  every  tide,  we  should  have  found  our  average  co-efficient  below  unify 
(perhaps  about  0.90) ;  because  the  mean  rate  from  surface  to  bottom  is  usually  less  than  the  surface- 
velocity  in  tidal  channels. 

In  the  case  of  Portland,  we  had  an  advantage  which  we  did  not  possess  in  New  York.  The 
Fore  Biver  is  simply  an  avenue  between  the  sea  and  interior  basins,  not  so  distant  as  to  occasion 
much  delay  with  the  filling  and  draining  ]  so  that,  for  any  section  we  had  a  mind  to  choose,  we 
could  compute,  from  Mr.  Anderson’s  survey,  the  passing  volume,  and  correct  our  surface- velocities. 
But  in  the  East  Biver  at  New  York  we  were  obliged  to  spend  a  great  deal  of  time  in  making 
observations  from  surface  to  bottom  at  the  Wall-street  section,  in  order  to  obtain  an  initial  volume- 

In  the  Annual  Report  of  the  Coast  Survey  for  1871,  there  will  be  found  a  general  paper  on  the 
location  of  harbor-lines,  in  which  I  have,  with  the  help  of  a  simple  diagram,  illustrated  this  matter 
of  isodynamic  lines  more  fully,  and  spoken  of  the  conditions  under  which^not  the  simple  velocities, 
but  the  resultant  of  all  the  velocities,  are  used ;  and  it  is  for  this  reason  that  I  employ  the  term 
isodynamic  lines  instead  of  lines  of  equal  velocity,  the  former  being  more  comprehensive.  There 
are  conditions  where,  instead  of  using  simple  velocities,  we  should  use  their  squares ;  but  the  Fore 
Biver  does  not  seem  to  be  one  of  the  cases. 

I  have  thought  best  to  furnish  a  sketch  wdth  this  report,  showing  our  ten  sections  at  Portland 
and  illustrating  our  tables.  These  were  not  furnished  at  the  time  the  draughts  containing  the 
harbor-lines  were  sent  to  Portland,  and  may  be  of  interest. 

In  drawing  the  barbor-line,  we  gave  greater  weight  to  the  ebb,  because  it  appeared  to  be  the 
principal  working  agent ;  its  thahceg  lying  more  nearly  over  the  line  of  greatest  depression.  We 
offer  an  illustration  of  this  in  our  sketch,  where,  for  Section  3”,  we  have  compared  both  transverse 
curves  with  the  profile  of  the  bottom. 

Mr.  Weir  sums  up  the  statistics  of  his  work  as  follows : 


Number  of  ^tipns . . .  10 

Number  of  stations  occupied . . .  40 

Number  of  observations  recorded . . . .  2, 60© 


Respectfully  submitted,  by  your  obedient  servant, 

HENRY  MITCHELL, 

United  States  Coast  Survey. 

Prof.  Benjamin  Peirce, 

Superintendent  of  the  United  States  Coast  Survey. 
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Portland,  October  16,  1872. 

To  the  honorable  members  of  the  City  Council  of  Portland : 

Believing  it  is  necessary  that  proper  harbor-lines  should  be  established  in  Fore  River,  to  pre¬ 
vent  encroachments  that  might  be  permanently  injurious  to  the  harbor,  we  respectfully  ask  your 
co-operation  in  appointing  a  commission  to  establish  such  lines  as  will,  while  protecting  the  harbor, 
give  to  riparian  owners  all  the  rights  and  privileges  consistent  with  the  public  interest. 

JACOB  McLELLAN, 

S.  T.  CORSER, 

C.  H.  FARLEY, 

Harbor-  Commissioners. 


Copy  of  records.  • 

City  of  Portland,  City  Clerk’s  Office. 

At  a  meeting  of  the  city  council,  held  October  17,  1872,  a  communication  from  the  harbor-com¬ 
missioners  was  received,  recommending  that  it  is  necessary  that  proper  lines  should  be  established 
in  Fore  River,  to  prevent  encroachments,  and  asking  co-operation  to  establish  such  lines. 

Read  and  accepted,  and  referred  to  the  harbor-committee,  with  power  to  carry  out  the  views  of 
the  report. 

A  true  copy.  Attest : 

H.  I.  ROBINSON,  City  Cleric. 

The  recommendations  of  the  harbor-commissioners  were  subsequently  carried  out,  as  per  report 
of  the  advisory  committee  of  the  United  States  Coast  Survey. 

A-ttest  * 

H.  I.  ROBINSON,  City  Cleric. 


To  the  honorable  Mayor  and  City  Couneil  of  Portland  : 

The  undersigned,  harbor-commissioners  of  Portland,  have  the  honor  to  lay  before  you  the 
report  and  accompanying  maps,  just  received  from  the  advisory  council  called  together  by  us  upon 
your  authority  to  establish  harbor-lines  in  Fore  River.  We  obtained  for  this  important  work  the 
services  of  Superintendent  Peirce  and  Professors  Whiting  and  Mitchell,  of  the  United  States  Coast 
Survey,  who,  from  their  scientific  knowledge  and  familiarity  with  such  subjects,  were  best  qualified 
to  execute  the  work  and  give  it  a  character  of  the  highest  authority.  Their  services  were  gratui¬ 
tously  rendered  j  and  we  are  under  special  obligations  to  them  for  the  interest  manifested  in  this 
inquiry,  and  for  the  early  completion  of  the  survey,  in  spite  of  other  pressing  duties,  which  might 
reasonably  have  been  pleaded  as  a  cause  for  delay. 

The  execution  of  the  work  has  been  based  upon  purely  scientific  principles,  excluding  prejudice 
and  error,  and  equitably  adjusting  public  and  private  interests.  The  work  will  not  need  to  be 
repeated,  and  we  would  respectfully  recommend  that  the  lines  like  those  in  the  lower  harbor  be 
established  and  confirmed  by  suitable  legislation. 

JACOB  McLELLAN, 
ALBERT  MARWICK, 

C.  H.  FARLEY, 

Harbor-  Commissioners. 

Portland,  October  1, 1873. 


At  the  regular  meeting  of  the  mayor  and  board  of  aldermen,  October  7,  1873,  the  report  of 
the  advisory  council  of  the  United  States  Coast  Survey,  with  plan  and  description  of  the  harbor¬ 
lines,  was  presented,  with  a  communication  from  the  harbor-commissioners  in  relation  thereto. 
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The  following  resolution  was  nnanimonsly  passed  : 

“  The  city  government  desires  to  express  its  sense  of  obligation  to  the  members  of  the  advisory 
council — Superintendent  Benjamin  Peirce,  and  Professors  Henry  Mitchell  and  Henry  L.  Whiting, 
of  the  United  States  Coast  Survey — for  the  services  they  have  rendered  us  in  making  an  elaborate 
physical  survey  of  our  harbor,  for  the  purpose  of  establishing  limits  in  an  important  section  of  it, 
o  which  marginal  structures  may  be  safely  extended.  We  realize  the  fact  that  it  is  to  the  advan¬ 
tage  of  our  city  to  secure  in  the  development  of  our  water-front  all  the  territory  that  can  be  turned 
into  productive  and  taxable  property,  without’limiting  too  much  the  capacity  of  the  harbor,  or 
affecting  its  perpetuity. 

We  are  aware,  also,  that  to  do  this  without  an  accurate  knowledge  of  the  subject  is  danger¬ 
ous,  and  may  prove  unprofitable.  Questions  of  this  nature  belong  to  a  branch  of  science  of  which 
these  gentlemen  are  masters,  and  to  a  large  extent  the  founders,  and  we  gratefully  recognize  the 
high  character  of  their  services,  their  value  to  the  city,  and  the  interest  and  generosity  manifested 
in  rendering  them  gratuitously :  Therefore, 

^^Resolvedj  That  tp  these  gentlemen  individually,  and  to  the  United  States  Coast  Survey,  Port¬ 
land  is  again  laid  under  deep  obligations,  and  with  its  future  history  their  names  and  services  will 
be  intimately  associated.^ 

Approved  October  10,  1873. 

GEO.  P.  WESTCOTT, 

Mayor  of  Portland^  Me, 

H.  Ex.  133 - 13 
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Skction  No.  1. — AT  ROLLING-MILLS  BRIDGE. 

Velocities  of  tidal  current. 


a  S 

ll 

®  -2 

U  C8 

Observed  maximum 
velocity. 

Observed  velticity 
reduced  to  uican 
maximum. 

31 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

Naut.  tnUee  per  hour. 

Nafit  mile*  per  hour. 

0 

250 

0.00 

0.00 

Co-ef.  = 

1.06 

0.00 

Co*ef.  ~ 

1.11 

0.00 

Lat.  -  4.3^  38'  36".35  ;  Lonp.  —  70^  16'  30".53. 
True  azimuth  of  bridge  —  54^  40'. 

300 

a04 

0.04 

0.04 

0.04 

400 

0.09 

0. 19 

0.10 

0.21 

500 

0.17 

0.31 

0. 18 

0.35 

600 

0.23 

0.  45 

0.24 

0.50 

700 

0.32 

•0.58 

0. 34 

0.65 

800 

0.  34 

0.61 

0.36 

.  0  .6H 

i 

900 

0.24 

0.  45 

0.25 

0.50 

1,000 

0.23 

0.31 

0.24 

0.34 

1,100 

0.39 

0.  40 

0.41 

0.44 

1,200 

0.62 

0.56 

0.66 

0.62 

1,300 

0.76 

0.65 

0.81 

0.72 

Center  of  draw-way. 

1,  400 

0.77 

0.63 

0.82 

0.70 

1,500 

0.52 

0.41 

0.55 

0.46 

1 

1,550 

0.00 

0.00 

0.00 

0.00 

Section  No.  2.— AT  VAUIiHN’S  BRIDGE. 

Velocities  of  tidal  current. 


Distance  from  face 
of  Portland  abut¬ 
ment. 

Observed  maximum 
velocity. 

Observed  velocity 
reduced  to  mean 
maximum. 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet 

Naut  mile*  per  hour. 

Naut  mile*  per  hour. 

Co-ef.  = 

Co-ef.  — 

0.96 

1.03 

0 

0.02 

0.04 

0.02 

0.04 

Lat  =  430  38/  27".ll;  Long.=70o  16'  26".  16. 

10 

0.03 

0.05 

0.03 

0.05 

True  azimuth  of  bridge  =  45°  30'. 

110 

0.07 

0.10 

0.07 

0.10 

210 

0. 10 

0.  15 

0. 10 

0.15 

310 

0.16 

0.21 

0. 15 

0.22 

410 

0.24 

0.29 

0.23 

0.30 

510 

0.  40 

0.49 

0.38 

O-.'iO 

610 

0.60 

0.66 

0.58 

0.68 

710 

0.84 

0.84 

0.81 

0.86 

810 

0.87 

0.86 

0.84 

0.88 

Center  of  draw-way. 

910 

0. 18 

0.25 

0.17 

0.26 

1,010 

0. 12 

0.18 

0.  12 

0.18 

1,110 

0.07 

0. 10 

0.07 

0.10 

1,210 

0.  01 

0.03 

0.01 

0.03 

1,240 

0.00 

0.00 

0.00 

0.00 
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Sfxtion  No.  3.— ON  FLATS  BELOW  VAUGHN’S  BRIDGE. 


VelociUes  of  tidal  current. 


o 

Observed 

maximuiu 

Observed  velocity 

hi 

reduced  to  mean 

5  ® 

1  •g 

velocity. 

maxiuium. 

11 

.3 

Flood. 

Ebb. 

Flowl. 

Ebb. 

P 

Feet 

NatU.  miles  per  hour. 

Naut  miles  per  hour. 

Co-ef.  = 

Co-ef.  — 

0.89 

1.28 

0 

0.00 

0.00 

0.00 

0.00 

Lat.  =  430  38'  32".50 ;  Long.  ^  70°  16'  9".50. 

100 

0.08 

0.09 

0.  07 

0. 12 

True  azimuth  of  line  =  340°  SO'. 

200 

0.20 

0.24 

0.  18 

0.30 

300 

0.39 

0.  45 

0.35 

0.58 

400 

0.64 

0.  69 

0.57 

0.89 

500 

0.80 

0.  84 

0.71 

1.08 

600 

0.86 

0.55 

0.  77 

0. 71  ! 

700 

0.85 

0.24 

0.  76 

0.30  1 

800 

0.71 

0. 14 

a63 

0. 18 

900 

0.44 

0.  14 

0.39 

0.  18 

1,000 

0.09 

0.  16 

0. 08 

0.21  1 

1  025 

0  00 

0.00 

i 

1,100 

0. 24{?) 

0.  30(?)  j 

1, 200 

0. 21(?) 

0. 29(?) 

1,300 

0. 13(?) 

0.  16(?) 

1,360 

0.  00(  ?) 

0. 00(0  j 

Section  No.  4.-FBOM  “STONE”  WHARF. 


Velocities  of  tidal  current. 
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Section  No.  5.— FROM  PLASTER  MILL  WHARF. 

Velocities  of  tidal  current. 


a 

w^X 

sj 

i2 

P 

Observed  maximam 
velocity. 

Observed  velocity 
reduced  to  mean 
maximom. 

' 

* 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

NaiU.  mUe 

s  per  hour. 

Naut.  mUe 

»  per  hour. 

Co-ef.  = 

Co-et  ^ 

0.67 

0.90 

0 

0. 00(?) 

0.  00(7) 

0.00(?) 

0. 00(7) 

Lat.  =  430  38'  34".65 ;  Long.  =  70°  15'  37".49. 

100 

0. 84(?) 

0. 94(7) 

0. 56(7) 

0.  84(7) 

True  azimatb  of  line  =  353°  45'. 

200 

0.  93 

0.92 

0.62 

0.82 

300 

0.  74 

0.88 

0.50 

0.79 

400 

0.74 

0. 81 

0.50 

0.71 

500 

0.74 

0.74 

0.50 

0. 67 

600 

0.  74 

0.62 

0.50 

0.56 

700 

0.74 

0.48 

0.50 

0.  43 

800 

0.73 

0.33 

0.  49 

0.32 

900 

0.  68(?) 

0.17 

0.  4C(?) 

0.15 

1,000 

0.21(?) 

0.02 

0.  14(?) 

0.02 

1,010 

0. 00(0 

0.00 

0.  00(?) 

0.00 

Section  No.  6.— FROM  NORTHERN  ABUTMENT  OF  P.  S.  AND  P.  R.  R.  BRIDGE. 

Velocities  of  tidal  current. 


Distance  from 
abutment. 

Observed  maximum 
velocity. 

Observed  velocity 
reduced  to  mean 
maximum. 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

KauL  mile 

a  per  hour. 

Naut.  miles  per  hour. 

Co-ef.  = 

Go-ef.  — 

0.57 

0.74 

0 

0. 00(7) 

0. 00(7) 

0.  00(7) 

0. 00(7) 

Lat  r=  430  38'  36".94 ;  Long.  70°  15'  23  ".93. 

100 

0.84(7). 

0. 60(7) 

0.  48(7) 

0.  44(7) 

True  azimuth  of  line  ^  3^. 

200 

1.17(7) 

0. 76(7) 

0.  67(7) 

0. 56(7) 

300 

1. 19 

0.77 

0.68 

0.57 

400 

0.97 

0.71 

0.55 

0.53 

500 

0.86 

0.73 

0.  49 

0.54 

600 

1.01 

0.89 

0.58 

0.66 

700 

1.12 

0.99 

0.64 

0.73 

8()0 

1.02 

o.9r 

0.58 

0.67 

9()0 

0.76 

0.70 

0.43 

0.52 

1,000 

0.49 

0.51 

0.28 

0.38 

1, 100 

0.20 

0.30 

0.11 

0.22 

1, 170 

0.00 

0.00 

1,200 

0. 10 

0.07 

1,260 

0.00 

0.00 
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Section  No.  7.— AT  PORTLAND  RRIDGE. 

Velocities  of  tidal  current 


^•3 

^  fl 

U 

o  o  a 

.a  b. 

Observed  maximum 
velocity. 

Observed  velocity 
reduced  to  mean 
maximum. 

4 

2 

g  P  -O 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

Naut.  miles  per  hour. 

NauL  wiles  per  hour. 

Co-ef.  =r 

Co-ef.  = 

0 

0. 97 

1.38 

75 

0. 00(?) 

0.  00(  ?) 

0. 00(?) 

0.  00(?) 

True  azimutli  of  bridge  =  326^*  10', 

100 

0. 62(?) 

0.  46(?) 

0.  60{?) 

0.  63(?) 

200 

225 

0.92 

0.  74 

0.89 

1.02 

f  Center  of  draw-pier. 

iLat.  =  43'^  38'  41".95  ;  Long.  =  70°  15'  IT  . 48. 

300 

0.  70 

0.71 

0.  68 

0.99 

400 

0.  60 

0.52 

0.58 

0.72 

500 

0.53 

0.  40 

0.51 

0.55 

600 

0.  49 

0.32 

0.  48 

0.  44 

700 

0.  44 

0.26 

0.  43 

0.36 

800 

0.  :J8 

0.  18 

0. 37(*) 

0.  25 

900 

0.21 

0.  12 

0. 20(?) 

0. 17 

955 

0.00 

0.  08 

0.  00(?) 

0.  11 

Section  No.  a~FR()M  WHARF  NEXT  BELOW  RAILROAD-WHARF. 

Velocities  of  tidal  current 


a 

®  a 

S 

Observed  maximum 
velocity. 

Observed  velocity 
reduced  to  uieau 
maximum. 

• 

s  ^ 

9i 

5 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

Naut.  inilcN  per  hour. 

Naxit.  miles  per  hour. 

Co-ef.  = 

Co  of.  ^ 

0.  74 

0.80 

0 

0.00 

0.  00 

0.00 

0.00 

Lat.  43'5  38'  51".4 ;  Long.  :=  70°  15'  3".8. 

100 

0.99 

1.  08 

0.  73 

0.97 

True  azimuth  of  line  —  317°  30'. 

200 

1.06 

1.  10 

0. 78 

0.  88 

300 

l.Ol 

1. 10 

0.  75 

0.88 

400 

1.  05 

1.  16 

0.78 

0.93 

500 

1.21 

1.34 

0.90 

1.07 

600 

0.99 

1.00 

0.73 

0.80 

700 

0.  16 

0. 12 

0.  12 

0. 10 

715 

0.00 

0.00 

0. 00 

0.00 
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Section  No.  9.— FROM  BROWN’S  WHARF. 


Velociti^  of  tidal  current. 


Distance  from 
wharf. 

Observed  maxiniom 
velocity. 

Observed  velocity 
reduced  to  mean 
maximum. 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

Aaut  miles  per  hour. 

NauLmile 

8  per  hour. 

0 

0.56 

0.67 

Co-ef.  = 

0.66 

0. 37 

Co-ef.  = 

0.69 

0.46 

Lat.  =  43°  Sy  1".4  ;  Long.  =  70°  14'  49".2. 

100 

0.64 

0.99 

0.42 

0.68 

True  azimuth  of  line  =  319<^  SO'. 

200 

0.75 

1.22 

0.50 

0.84 

300 

0.83 

1.34 

0.55 

0.92 

400 

0.89 

1.32 

0.59 

0.91 

500 

0.94 

0.94 

0.62 

0.65 

600 

0.95 

0.  51 

0.63 

0.35 

700 

0.9:1 

0.35 

0.61 

0.24 

800 

0.80 

0.30 

0.53 

0.21 

900 

0.62 

vO.25 

0.41 

0.17 

1.000 

0.43 

0.20 

0.28 

0.14 

1, 100 

0.23 

0.15 

0.15 

0.10 

1,200 

0.06 

0.09 

0.04 

0.06 

•  k 

1,228 

1,300 

1,335 

0.00 

0.03 

0.00 

0.00 

0.(» 

o.ob 

Section  No.  10.— FROM  CUSTOM-HOUSE  WHARF. 

Velocities  of  tidal  current. 


Distance  from 
wharf. 

Observed  maximum 
velocity. 

Observed  velocity 
reduced  to  mean 
maximum. 

Flood. 

Ebb. 

Flood. 

Ebb. 

Feet. 

Naut  miles  per  hour. 

Nautmilsi 

8  per  hour. 

Co-ef.  = 

Co-ef.  = 

0.64 

0.47 

0 

0.35 

0.62 

0.22 

0.29 

Lat.  =  43°  39^  18".47 ;  I»ng.  =  70o  14'  35^.58. 

100 

0.38 

0.67 

0.24 

0.31 

True  azimuth  of  line  =  316<)  10'. 

200 

0. 48 

0. 74 

0.31 

0.35 

300 

0.54 

0.79 

0.35 

0.37 

400 

0.61 

0.86 

0.39 

0.40 

500 

0.67 

0.93 

0.43 

0.44 

600 

0.74 

0.99 

0.47 

0.47 

700 

0.76 

1.07 

0.49 

0.50 

800 

0.77 

1. 14 

0.49 

0.54 

• 

900 

0.76 

1.21 

0.49 

0.57 

1,000 

0.75 

1.26 

0.48 

0.59 

1, 100 

0.74 

1.32 

0.  47 

0.62 

1,200 

0.72 

1.34 

0.46 

0.63 

1, 300 

0.67 

1.32 

0.43 

0.62 

1,400 

0.62 

1.24 

0.40 

0.58 

1,500 

0.59 

1.08 

0.38 

0.51 

1,600 

0.53 

0.90 

0.34 

0.42 

1,700 

0.47 

0.73 

0.30 

0.34 

1,800 

0.  42 

0.  55 

0.26 

0.26 

1,900 

0.37 

0.37 

0.24 

0. 17 

2,000 

0.31 

0.20 

0.20 

0.09 

2,100 

0.27 

0.02 

0.  17 

0.01 

2, 105 

0.00 

0.  00 

2,200 

0.22 

0.  14 
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APPENDIX  No.  9. 

ADDITIONAL  REPORT  CONCERNING  THE  CHANGES  IN  THE  NEIGHBORHOOD  OF  CHATHAM  AND 

MONOMOY. 

A  year  ago  I  bad  the  honor  to  present  a  somewhat  lengthy  report  concerning  the  coast  of 
Chatham  and  the  peninsula  of  Monomoy,  since  which  time  a  few  additional  items  of  information 
have  been  collected,  which  deserve,  perhaps,  to  be  recorded. 

In  my  previous  report,  I  made  some  translations  ^m  Champlain’s  notes,  made  daring  a  voy¬ 
age  along  our  coast  in  1606,  in  which  he  speaks  of  Malle  Barre  (Nauset  Inlet,  of  which  he  not 
only  gives  a  special  map  on  large  scale,  but  distinctly  marks  the  location  upon  his  coast-chart  of 
^^Nouvelle  and  of  his  coasting  thenoe  along  an  ‘‘arenaceous”  shore  and  onward  round  a 

dangerous  point  of  acmd  which  juts  out  three  leagues  to  the  S.  8.  E, — a  very  dangerous  place^\  which 
he  calls  ^^Cap  Batturier^^  and  which  we  call  Monomoy ;  and  finally  of  his  arrival  at  “Porf  Fortune^ j 
of  which  he  gives  a  large-scale  map,  which  we  easily  recognize  as  Chatham.  I  alluded  to  the  pop¬ 
ular  tradition  that  Monomoy  is  a  very  recent  creation  of  the  sea,  and  cited  maps  and  reports  to 
show  the  connecting  links  of  evidence  between  the  Monomoy  of  to-day  and  the  “  Cap  Batturier  ” 
of  Champlain.  It  is  true  that  if  Monomoy  had  been  from  the  outset  increasing  as  rapidly  as  it 
has  been  since  our  first  regular  Coast  Survey  sheet  of  1847,  we  might  argue  that  in  1606  no'decided 
peninsula  existed.  Still,  in  the  face  of  its  representation  upon  Champlain’s  map  of  ^^Nouvelle 
Franse^^  and  upon  the  chart  of  the  British  Coast  Pilot  of  1707,  and  in  spite  of  its  length  being 
stated  in  the  “  Des(5ription  of  Barnstable,”  of  1802, 1  did  not  think  I  could  give  any  considerable 
weight  to  traditions^  even  though  my  excellent  friend,  Mr.  Otis,  of  Yarmouth,  had  taken  never  so 
much  care  in  collecting  them.  The  fact  that  I  was  stating  was  simply  the  rapid  gain  of  Monomoy 
upon  the  waters  of  Nantucket  Sound ;  and  I  looked  back  into  the  history  of  this  to  ascertain 
whether  there  was  any  probability  that  this  strip  of  beach  would  cross  the  channel  lying  between 
its  extremity  and  the  neighboring  shoals,  or  even  annex  Nantucket  to  the  mainland.  I  was  satis¬ 
fied  that  its  progress  had  been  intermittent,  and  that  the  gain  had  been  at  a  higher  rate  recently 
than  formerly ;  and  I  think  any  one  who  will  go  back  over  the  charts,  as  I  have  done,  selecting  as 
authority  only  those  which  are  professional  in  character,  will  come  to  the  same  conclusion. 

The  following  table  gives  the  distances  from  James  Head  (site  of  present  Chatham  light¬ 
houses)  to  the  extreme  point  of  Monomoy : 


Tear. 

Authority. 

Distance 
in  statute 
miles. 

Kemarka  ^ 

1606 

Champlain’s  estimate : 

"3  leagues ’’.common  (?) . 

8.98 

c  The  common  league  of  France  in  the  seventeenth  century  was  25  to  the  degree ;  the 
c  maritime,  90.  * 

3  leagues,  maritime  (?) . 

10.36 

1707 

English  Coast  Pilot : 

( The  bearing  of  Monomoy  Point  ft'om  the  Tail  of  the  Horse  Shoe  is  given  in  the  Sailing 

Sailing  Directions . 

7.75 

<  Directions.  TTpcm  the  accompanying  chart,  Monomoy  is  represented  as  an  island  ten 

Chart . 

10.00, 

1  miles  long,  and  three  miles  wide  at  broadest  place. 

1781 

Des  Barres  large-scale  map . 

aso 

On  this  chart,  for  the  first  time,  Mmiomoy  is  properly  oriented,  and  takes  the  form 

1809 

“  Description  of  Barnstable,”  Mas¬ 

7.75 

which  we  see  on  recent  charts  (essentially).  See  “  Atlantic  Neptune.” 

1653 

sachusetts  Historical  Collection. 
JCnited  States  Coast  Survey . * . 

8.00 

Plane-table  sheet  of  3.  A.  Gilbert 

1856 

. do . 

8.08 

Plane-table  sheet  of  P.  C.  F.  West 

1868 

a36 

Plane-table  sheet  of  C.  H.  Boyd. 

NoTE.-^The  estimate  of  Champlain  will  be  increased  if  we  suppose  that  be  counted  from 
Morris  Island  instead  of  James  Head.  Upon  his  general  coast-map  of  ^^Nouvelle  Franse^^  Mono* 
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• 

moy  is  represented  in  a  manner  that  makes  it  doubtful  whether  he  designed  to  make  it  dry  sands 
or  simply  an  extending  shoal.  But'  in  the  Atlas  Novus  (Dutch  maps  with  Latin  text),  1040,  it  is 
represented  as  a  strip  of  dry  land  extending  nearly  south  about  six  miles.  Here  it  is  called  Vlacks 
Hoecicj  i.  e.y  Flat  Point  Chatham,  on  the  same  map,  bears  the  name  Ongehwkige  EaveUj  probably 
from  Champlain,  who  named  the  place  ^^Port  Fortune^  for  the  unhappy  circumstances  tchich  had 
befallen  m  thsre,^  It  is  a  far  better  map  than  Champlain’s,  showing  that  more  correct  information 
had  by  this  time  been  obtained. 

Des  Barres  was  the  most  remarkable  geographer  of  the  eighteenth  century.  Indeed,  his  maps 
were  only  superseded  by  the  Coast  Survey.  He  gives  a  view  of  Monomoy  as  seen  from  sea,  in 
addition  to  his  two  maps,  showing  that  he  fully  appreciated  its  importance  to  the  mariner.  It  is 
very  remarkable,  then,  that  he  should  give  this  peninsula  a  length  greater  than  it  has  to-day ! 
Perhaps,  as  C.aptain  Bldridge  says,  it  was  much  longer  before  Egg  Island  broke  oft*.  I  am,  however, 
inclined  to  take  the  measurement  stated  in  the  ‘‘Description  of  Barnstable”  as  the  first  positive 
testimony  concerning  the  true  extent  of  this  peninsula.  It  occurs  in  stating  the  position  of  a 
humane  house,  and  is  meant  to  be  correct. 

There  are,  as  I  stated  in  the  previous  article,  plenty  of  old  maps  which  give  diffi^rent  testi¬ 
mony  from  that  which  my  investigation  has  reached;  but  these  are  only  popular  pictures  of  the 
country,  and  not  trustworthy,  especially  as  regards  worthless  strips  of  beach.  It  was  only  a  few 
weeks  since  that  a  bookseller  in  Boston  showed  me  an  expensive  atlas,  recently  issued,  which  he 
regarded  as  the  most  complete  set  of  maps  in  the  market,  but  which  failed  to  give  the  Monomoy 
Peninsula.  Had  this  work  been  a  coast  pilots  or  assumed  to  be  a  collection  of  marine  charts^  such 
an  omission  would  have  been  fatal  to  its  repute ;  but  as  it  was  nothing  of  this  sort,  the  absence  of 
a  sand  bank,  however  notorious  among  sailors,  was  of  no  consequence  to  any  one  likely  to  purchase 
such  an  atlas. 

Not  wishing,  however,  to  ignore  traditions  altogether,  I  have  examined  a  sketch  furnished  me 
by  Capt.  George  Eldridge,  a  resident  of  Chatham,  who  is  well  known  as  a  practical  pilots  a  surveyor^ 
and  a  chart-publisher.  This  sketch,  although  traditional^  as  it  assumes  to  be,  is  confirmed,  in  one 
important  feature  at  least,  in  Des  Barres’  remarkable  chart  of  1764,  in  this :  that  toward  the  close 
of  the  eighteenth  century,  Monomoy  was  joined  to  the  upland,  stopping  the  passage-way  from  the 
Sound,  so  that  Pleasant  Bay  was  only  a<^cessible  from  the  ocean-side. 

At  the  time  of  Des  Barres,  1781,  Nauset  beach  lay  along  the  front  of  Pleasant  Bay,  and 
stretched  half-way  down  to  the  present  Chatham  light  houses,  and  had  advanced  Uco  miles  in  the 
previous  thirty  years.  {Atlantic  Neptune.) 

Lieut,  (now  Rear-Admiral)  Charles  H.  Davis,  writing  in  1848,  gives,  as  the  rate  of  advance  for 
Nauset  Beach  from  the  northward,  Uco  miles  in  twenty  yearsy  upon  the  testimony  of  Capt.  Franklin 
Nickerson,  of  Chatham.* 

One  may  easily  see  how  the  Nauset  beach,  composed  of  alluvia  swept  down  the  outside  coast 
by  the  sea  from  the  northeast,  has  extended  itself  along  the  resultant  between  the  ocean- waves  on 
the  one  hand  and  the  outflow  of  Pleasant  Bay  on  the  other.  In  this  way,  it  has  gone  on  till  the 
too  confined  waters  of  Pleasant  Bay  have  forced  a  more  direct  outlet  again,  and  the  march  of  the 
beach  from  above  has  recommenced.  The  early  history  of  these  movements  is  in  no  wise  peculiar ; 
the  same  may  be  observed  at  many  other  places  upon  our  sandy  coast.  But  this  familiar  history 
seems  to  be  closed. 

THE  REAL  POINT  OF  INTEREST. 

It  now  appears  that  Nauset  beach  does  not  extend  itself  to  renew  the  cordon  in  front  of  Chatham j 
but  that  the  glacial  hillSy  upon  tchich  the  village  standsy  are  to  be  thrown  open  to  the  fury  of  the  seay  and 
the  place  is  destined  to  renew  its  ancient  reputation  as  the  Ongeluckige  Haven. 

Since  our  survey  of  1847,  Nauset  beach,  which  was  found  lying  nearly  across  the  mouth  of 
Pleasant  Bay  by  Mr.  Gliick,  has  not  advanced.  If  this  change  of  regimen  is  really  taking  place, 
to  what  shall  we  attribute  itt  to  the  failure  of  supply  from  above  where  the  cliffs  have  lost  their 
covering  of  sand  and  expose  only  hard  clays  to  the  present  wear  of  the  seal  or  is  the  new  order 

*  Memoirs  of  the  American  Academy,  vol.  iv,  new  series. 
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of  things  the  sign  of  larger  operations  of  the  ocean  affecting  the  submerged  contours  and  forcing 
the  sands  back  upon  the  continent  !  Should  the  supply  of  new  material  be  really  cut  olf,  it  is  only 
a  question  of  time  when  the  sea,  grinding  along  the  shore,  shall  convert  the  present  coarse  gravel 
into  dune-sand  and  deliver  it  to  the  wind  and  tide;  for  it  is  in  this  way  that  the  material  of  our 
beaches  is  to  be  carried  back  into  the  interior  or  swept  into  sheltered  bays  and  the  advance  of  the 
sea  continued,  so  that,  geologically  speaking,  Monomoy  may  have  but  a  short  life  before  it. 

The  clay  that  underlies  the  gravel  of  Cape  Cod  does  not  supply  heach-sand^  properly  speaking, 
when  sifted  by  the  sea,  but  ready-made  dune-sand  and  fine  material  for  salt-marshes.  There  is,  I 
think,  an  interesting  significance  in  this  breakiug-up  of  the  littoral  cordon  at  Cape  Cod.  We  have 
no  other  instance  like  it  that  I  am  aware  of.  On  the  contrary,  the  sand-barriers  along  our  coast 
have  generally  strengthened  since  our  earliest  surveys.  For  instance,  Hatteras  Banks,  which  is  a 
slender  strip  of  sand  one  hundred  and  eighty  miles  in  length,  lying  at  some  points  thirty  miles 
from  the  mainland,  has  fewer  breaks  in  it  to  day  than  it  had  at  the  beginning  of  this  century ;  and 
if  we  go  back  to  the  Kaleigh  chart,  bearing  date  of  1588,  we  find  that  the  number  of  inlets  has 
diminished  at  least  one-third.  Mr.  Frederick  Kidder,  who  has  given  much  study  to  the  geography 
of  North  Carolina,  thinks  that  the  diminution  in  the  number  of  water-ways  through  the  beach  has 
been  the  indirect  results  of  the  destruction  of  the  forests  and  the  cultivation  of  the  soil  upon  the 
mainland,  which  have  diminished  the  outflow  of  land-waters. 

Glancing  at  our  general  coast-chart  of  New  England,  we  see  that  a  region  of  shallow  water 
extends  eastward  from  Cape  Cod  and  Nantucket  to  a  distance  of  one  hundred  and  eighty  miles,  and 
we  might  hasten  to  the  conclusion  that  here  lies  the  foundation  of  lost  lauds,  washed  away  by  the 
sea  precisely  as  the  present  capo  is  being  destroyed,  and  this  has  been  freqiaently  suggested  by 
geologists.  But  since  the  movements  of  the  ocean  are  toward  the  continent,  where  is  the  material 
to  be  found !  There  are  not  sufficient  beaches,  dunes,  and  accumulations  in  sheltered  bays  and 
sounds  in  this  part  of  the  continent  to  balance  such  an  account.  In  fact,  it  takes  all  the  dunes  and 
beaches  of  Proyincetown  and  Monomoy  and  the  shoals  and  marshes  of  Nantucket  Sound  and  Capo 
Cod  Bay  to  balance  the  loss  of  the  comparatively  narrow  belt  of  land  that  we  see,  from  the  present 
elevation  of  the  glacial  cliffs,  must  be  admitted  to  have  fallen  a  prey  to  the  waves. 

As  the  glacial  cliffs  tumble  down  before  the  attacks  of  the  sea,  there  are  exposed,  a  short  dis¬ 
tance  above  the  reach  of  storm-waves,  as  they  now  occur,  rifts  of  oyster-shells  like  those  of  existing 
species,  and  the  same  are  found  also  in  wells  far  back  from  the  coast,  showing  that,  previous  to  the 
glacial  deposit,  there  existed  a  bank  extending  into  the  sea;  and  I  suggest  that  the  shallow  ground 
which  I  have  spoken  of  above  as  stretching  out  one  hundred  and  eighty  miles  to  the  eastward  may 
never  have  been  the  site  of  glacial  deposits. 

There  is  one  little  point  that  I  must  touch  upon  here,  which  is  irrelevant  to  the  special  subject 
of  this  report,  but  may  interest  somebody.  It  is  this :  the  rate  at  which  the  coast  falls  back  is 
not,  on  our  shores,  dependent  upon  elevation,  as  Sir  Charles  Lyell  believes  it  to  be  in  parts  of 
England.  There  are,  for  instance,  all  sorts  of  elevations  along  the  outer  margin  of  Cape  Cod,  and 
yet  the  shore  line  is  remarkably  smooth,  having  no  indentations  to  mark  the  more  rapid  encroach¬ 
ments  uj)on  low  countries.  The  rapidity  of  encroachment  seems  to  depend  upon  the  character  of 
the  material  almost  exclusively.  The  glacial  drift  has  been  dumped  into  the  sea  pell-mell,  and, 
because  so  badly  packed,  is  peculiarly  perishable  where  attacked  by  the  waves.  On  Martha’s 
Vineyard,  for  instance,  we  have,  in  the  same  neighborhood,  two  lofty  bluffs,  Nashaquista  and  Gay 
Head,  which  have  undergone  very  unequal  erosion  from  the  sea.  The  former  (glacial)  is  falling 
rapidly  away,  while  the  latter  (sedimentary)  has  been  kindly  dealt  with.  One  is  treated  as  an 
intruder  upon  the  ocean’s  domain  ;  the  other,  as  a  peaceful  settler. 

CORRECTIONS  OF  PREVIOUS  PAPER. 

In  the  sketch  accompanying  my  former  report,  a  portion  of  Morris  Island,  marked  D,  was  stated 
to  be  “hillocks.”  I  had  not  been  on  the  precise  ground  at  the  time,  and  misinterpreted  our  topo¬ 
graphical  map.  On  revisiting  Chatham,  a  few  weeks  since,  I  observed  that  what  I  had  called  “  hil¬ 
locks”  were  really  hills  of  considerable  heights  clustered  together.  Captain  Champlain  describes 
the  same  locality  as  ‘^petis  costaux  de  montaignesP 
H.  Ex.  133 - 14 


Digitized  by  LjOOQle 


106 


REPORT  OF  THE  SUPERINTENDENT  OF 


Captaia  Eldridgo  objects  to  loy  describiug  the  little  fresh  poud,  which  api)ears  ou  both  Cham¬ 
plain’s  map  and  our  own,  as  lying  in  the  hollow  of  the  upland.”  A  careful  insi>ection  shows  that 
this  pond  rests  against  the  upland  on  one  side,  and  is  separated  from  the  sea  ou  the  other  by  a  uat* 
ural  dike  of  alluvium. 


RESULTS  OF  THE  LAST  SURVEY. 

lu  the  mouth  of  November  last,  Mr.  n.  L.  Mariudiu,  assisted  by  Mr.  J.  13.  Weir,  made  another 
plane-table  survey  of  the  coast  of  Chatham,  between  the  parallels  41^  39'  and  41o  42',  covering  the 
area  of  waste,  and  ho  supplies  the  following  tables,  which  are  those  previously  pubHshed,  brought 
up  to  date. 

Table  of  areas  of  Chatham  beach  between  laiitwU  41<^  39'  and  41^  42'. 


Area  of  beacli  in  the  year— 

Botweon  lati- 

tude— 

1847. 

1868. 

Loss  of  area, 
1847  to  1868. 

1872. 

Loss  of  area, 
1868  to  1872. 

1873. 

Loss  of  area, 
1872  to  ISTJ. 

o  /  o  / 

Acre*. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

41  39  aud  41  40 

186 

147 

39 

113 

-34 

66.5 

-46.5 

41  40  and  41  41 

174 

71 

-103 

35 

-36 

24.5 

-10.5 

41  41  and  41  42 

146 

49 

-  97 

39 

-10 

44.5 

1-  5.5 

1  • 

239 

80 

51.5 

Lose  between  18T2  and  1873  =  28  per  cent,  of  area  in  1872. 


Table  of  distances  of  the  eastern  shore  of  Chatham  beach,  west  from  meridian  69^  55'. 


Distance  west  of  meridian  in  the  year- 

tudo. 

1847. 

186a 

Retreat,  1847 

1872. 

Retreat,  1868 

1873. 

Retreat,  1872 

to  1868. 

to  1872. 

to  1873. 

o  /  // 

Feet 

Feet 

Feet 

Feet. 

Feet 

Feet 

Feet 

41  39  00 

6, 475 

6,075 

+  400 

6,150 

-  75 

6,630 

-480 

41  39  15 

5,525 

5,650 

-  125 

5,802 

-152 

6,120 

-318 

41  39  30 

4,925 

5,275 

-  350 

5,595 

-320 

6,140 

-545 

41  39  45 

4,550 

5,005 

-  455 

5,405 

-400 

Inlet.... 

41  40  00 

4,255 

4,795  j 

-  540 

5,095 

-300 

Inlet _ 1 . 

41  40  15 

3,975 

4,570 

-  595 

Inlet  (1871).. 

Inlet _ 

41  40  30 

3,625 

4,285 

-  660 

4,635 

-350 

5,365 

-730 

41  40  45 

2,870 

3,627 

-  757 

3,895 

-268 

4, 345 

-450 

41  41  00 

2,060 

3,127 

-1,067 

3, 127 

±  0 

a.  965 

-f  162 

41  41  15 

1,820 

3,085 

-1,265 

3,060 

+  25 

3,180 

4  120 

41  41  30 

1,520 

4,352 

-2,835 

5,155 

-800 

5,180 

4-  25 

41  41  45 

1,360 

N.  Inlet 

N.  Inlet . 

41  42  00 

Inlet. ... 

Inlet. . - . 

Inlet...... .. 

Note. — Width  of  beach  on  latitude  41*^  41'  in  1847  :=  1,700  feet.  Width  of  beach  on  latitude  4F 
41'  in  1868  =  590  feet  Width  of  beach  on  latitude  41^  41'  in  1872  =  590  foot  Width  of  beach  on  lati- 
tudo  41°  41'  in  1873  =  820  feet 


The  loss  of  beach  between  1847  and  1808  was  at  the  rate  of  11.4  acres  per  annum ;  between 
1808  and  1872,  20  acres;  and,  for  the  past  year,  51.5  acres :  so  that  the  waste  has  been  going  ou  at 
an  accelerating  rate. 

The  most  salient  point  of  the  remaining  beach  on  the  parallel  of  41^  41'  has  not  wasted,  but 
gained  in  width  during  the  past  year ;  this,  however,  seems  to  be  a  mere  fluctuation. 

The  upland  has  been  but  little  disturbed  during  the  past  year;  but  attacks  from  the  sea  are  so 
much  apprehended  that  buildings  have  been  moved  back  from  places  where  inroads  are  threatened. 

Mr.  Marindin  has  got  up  for  me  a  series  of  little  sketches  of  Chatham,  which  1  ai>pcud,  begin¬ 
ning  with  the  map  of  Champlain,  rectified’*'^,  i.  c,,  put  into  proper  shape,  and  oriented  to  the  best  of 
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our  ability.  Those  points  which  have  not  been  washed  by  the  sea  we  supposed  to  have  remained 
the  same,  and  we  have  made  them  the  base  for  determining  the  positions  of  other  points  that  have 
undergone  a  sea  change.^ 

Between  the  time  of  Champlain,  IGOG,  and  the  date  of  our  first  regular  survey,  1847,  Des  Bar 
res’  chart  properly  comes  in;  but  the  scale  is  smaller,  and  we  should  not  feel  justified  in  enlarging 
a  printed  sheet.  (See  Atlantic  Neptune,)  The  beach  was  broken  in  Des  Barres’  time  in  front  of 
Chatham,  and  the  Monomoy  Peninsula  hooked  on  to  the  upland  at  James  Head,  near  the  present 
lighthouses.  Subsequently,  however,  Nauset  beach  advanced  from  the  northward,  and  reproduced 
the  littoral  cordon  in  front  of  the  town,  as  shown  by  Lieutenant  Davis  (before  referred  to) ;  and  finally, 
before  1847,  another  inlet  opened  above,  since  which  Nauset  beach  has  not  advanced- 

“  Earn  Island  ”,  which,  upon  the  original  map  of  Champlain,  was  called  “  Isle  reinplis  de  hois  de- 
dans  un  grand  cul  de  sac^^  (to  quote  the  exact  phrase),  obtained  its  recent  name  on  Des  Barres’  chart, 
and  still  appeared  in  the  survey  of  1847,  at  which  time  it  had  an  elevation  of  20  feet,  was  used  as 
a  pasture,  and  had  a  building  upon  it.  The  subsequent  surveyors  found  no  such  island  existing. 

The  dwindling  of  the  beach  from  date  to  d<ate  is  well  illustrated  by  these  sketches,  upon  which 
we  have  carefully  distinguished  upland  (glacial  drift)  from  alluvia  by  shading  the  former  in  line?) 
the  latter  in  dots. 

Yery  respectfully,  yours. 


HENEY  MITCHELL. 


Prof.  Benjamin  Peirce, 

Superintendent  of  the  United  States  Coast  Survey. 
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APPENDIX  No.  10. 


NOTE  CONCERNING  CHANGES  IN  THE  SUBMERGED  CONTOURS  OFF  SANDY  HOOK. 

Dear  Sir  :  Having  insufficient  time  in  which  to  prepare  a  full  report  upon  the  changes  at 
Sandy  Hook,  but  deeming  the  matter  too  important  to  be  postponed  altogether,  I  submit  a  few  of 
our  tables  showing  the  results  of  comparisons  among  our  repeated  hydrographic  surveys,  with  a 
rough  sketch  illustrating  our  manner  of  computation. 

The  survey  of  Captain  Gedney  in  1840  furnished  but  little  data,  and  that  of  1855  by  Captain 
Craven  is  incomplete  (although  good);  but  the  surveys  of  1863  by  myself,  and  1873  by  Mr.  Nes, 
were  made  expressly  for  the  purpose  of  comparison. 

The  shore-line  surveys,  which  I  have  never  regarded  as  furnishing  the  hind  of  data  really  neces¬ 
sary  to  measure  the  advance  of  the  Hook,  I  have  not  used.  I  will  remark,  however,  from  memory, 
that  there  was  little  superficial  change  for  several  years  before  1860 ;  that  a  rapid  growth  took 
place  between  1860  and  1863;  and  that  since  1865  the  Hook  has  apparently  been  washing  away. 
Next  season  we  propose  to  make  another  shore  line  survey  in  great  detail. 

Regarding  Sandy  Hook  as  a  great  mole  built  out  by  the  sea  across  the  floor  of  the  bay,  I  have 
considered  the  submerged  contours  as  those  most  unlikely  to  be  affected  by  accidental  causes,  and 
that  their  changes  of  position  should  furnish  the  best  measures  for  the  progress  of  this  remarkable 
work  of  nature. 

Inspecting  the  seven  tables  appended,  with  the  help  of  the  diagram  which  accompanies  them, 
you  will,  I  think,  conclude  that  the  Hook  is  rapidly  advancing,  and  that  we  have  no  reason  to  sup¬ 
pose  that  its  rate  of  progress  has  slackened. 

Professor  Bache,  in  his  Reports  of  1856  (Appendix  No.  38)  and  1857  (Appendix  No.  37),  gives  the 
average  rate  of  increase  of  the  dry  point  of  Sandy  Hook  27J  feet  per  annum.  Our  comparison  of 
submerged  contours  shows  the  increase  recently  to  have  been  about  50  feet  per  annum  I  Professor 
Bache  found  that  Flynn’s  Knoll,  which  lies  on  the  other  side  of  the  main  ship-channel,  did  not  recede 
as  the  Hook  advanced,  so  that  this  channel  declined  in  width  27^  feet  per  annum.  We  find  that  the 
base  of  Flynn’s  Knoll  begins  to  give  way  at  the  rate  of  17  feet  per  annum,  so  that  the  main  ship- 
channel  loses  about  33  feet  per  annum.  The  present  width  of  this  channel  between  the  24-foot 
curves  is  2,800  feet,  which  is  about  the  minimum  required  for  a  heavy  sailing-ship  beating  to 
windward,  so  that,  unless  Flynn’s  Knoll  beats  a  more  hasty  retreat  hereafter  than  heretofoi-e,  we 
shall  soon  find  this  important  channel  falling  into  disrepute. 

The  main  ship-channel  at  Sandy  Hook  is  the  direct  avenue  to  Sandy  Hook  Bay,  the  grand 
outer  roadstead  of  New  York  Harbor,  and  the  route  pursued  by  most  heavy  ships  bound  to  the 
city.  The  Swash  Channel  is  improving,  so  that  it  is  more  and  more  used  as  a  direct  avenue  from 
the  sea  to  New  York  City,  and  may,  before  many  years,  become  a  safe  and  adequate  channel  at  all 
times.  Still  the  loss  of  the  Lower  Bay  as  an  outer  roadstead  would  be  a  misfortune  that  can 
scarcely  be  estimated. 

The  material  forming  Sandy  Hook  is  swept  up  from  the  Long  Branch  coast  by  the  diagonal 
wash  of  the  sea.  This  was  placed  beyond  dispute  by  my  observations  of  1857.  Materials  of  the 
same  specific  weight  as  the  sand  were  placed  in  the  sea  at  many  different  imints  down  the  outeide 
shore,  and  at  different  distances  off  shore.  Those  within  the  action  of  the  waves  breaking  near  the 
shore  were  swept  along  to  the  northward,  and  finally  collected  at  the  point  of  the  Hook.  Those 
placed  far  off  shore  never  came  to  land,  so  that  I  concluded  that  the  tidal  currents  took  very  little 
part  in  the  transaction. 

Mr.  Whiting  suggests  that  the  giving  way  of  Flynn’s  Knoll  has  admitted  the  more  rapid 
advance  of  the  Hook. 

I  think  Captain  Patterson  and  Major-General  Humphreys  would  feel  an  interest  in  seeing  this 
report. 


Very  respectfully,  yours. 


HENRY  MITCHELL, 
United  States  Coast  Survey. 


Prof.  Benjamin  Peirce, 

Superintendent  of  theUnited  States  Coaet  Survey, 
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Comparison  of  changes  in  the  subtnerged  contours  around  Sandy  Eooh^from  rqgeated  surveys. 

1  These  tables  and  those  that  follow  have  been  computed  by  H.  L.  Marindin,  assisted  by  Mr.  John  B.  Weir  and  Mr.  Ed.  H.  Footo.  U.  Mitchell.  | 
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APPENDIX  No.  11. 

liEPORT  OF  GEOGRAPHICAL  AND  HYDROGRAPHICAL  EXPLORATIONS  ON  THE  COAST  OF  ALASKA, 
BY  W.  H.  DALL,  ASSISTANT  IN  THE  COAST  SURVEY. 

San  Francisco,  Cal.,  November  10, 1873. 

Sir:  I  have  the  honor  of  submitting  the  following  report  of  our  occupations  daring  the  past 
leason,  with  accompanying  papers. 

We  left  San  Francisco,  Cal.,  April  28, 1873,  on  the  United  States  Coast  Survey  schooner  Yukon, 
and  arrived  at  Unalashka,  Aleutian  Islands,  May  20,  1873.  During  the  voyage,  current  and  tem¬ 
perature  observations  were  kept  up,  as  on  previous  occasions.  We  remained  at  Unalashka  until 
June  11.  This  was  for  the  purpose  of  carefully  rating  our  chronometers.  Signals  were  erected 
and  preparations  for  continuing  the  survey  of  Captain’s  Bay  were  made,  at  such  times  as  the 
weather  allowed,  until  the  rating  of  the  chronometers  was  completed.  During  this  period,  113 
observations  for  time,  58  observations  for  latitude,  and  9G  observations  for  magnetic  declination 
were  obtained.  I  have  already  reported  to  you  in  regard  to  observations  made  in  the  vicinity  of 
Sannakh,  including  the  discovery  of  a  new  cod-bank,  and  the  determination  of  the  southern  and 
eastern  terminations  of  the  celebrated  reefs  about  Sannakh.  These  observations  were  taken  prior 
to  our  arrival  at  Unalashka,  and  will  be  more  fully  alluded  to  hereafter. 

Leaving  Unalashka,  June  11,  we  sailed  directly  for  Attu,  the  most  western  island  of  the  chain, 
arriving  June  18.  Here  216  observations  were  taken  for  dip  and  magnetic  declination,  and  80  for 
time,  latitude,  and  azimuth. 

We  sailed  hence  June  27,  and  in  latitude  52°  56'  41"  north,  and  longitude  175^  38'  20"  east, 
sounded  in  1,018  fathoms  without  reaching  any  bottom,  though  all  our  available  line  was  used. 
The  next  day,  in  latitude ^2^  20'  north  and  longitude  177®  17' 00"  east,  sounded  in  900  fathoms, 
finding  the  bottom  to  be  composed  of  that  peculiar  ooze,  full  of  Foramini/era  belonging  to  the  genus 
Olobigerina^  and  which  has  been  designated  by  the  English  investigators  as  “recent  chalk.”  We 
arrived  at  the  harbor  of  Kyska  June  29,  and,  having  determined  its  suitable  character  as  a  landing- 
point  for  a  cable,  proceeded  to  make  a  thorough  reconnaissance-survey  of  it.  Here  we  obtained  51 
observations  for  tides  j  1,414  soundings  over  lines  twenty-seven  miles  in  extent  5  253  observations 
for  horizontal  angles ;  631  observations  for  shore  line,  covering  an  extent  of  fifty-five  and  one-half 
miles ;  152  observations  for  azimuth,  time,  and  latitude ;  and  192  for  magnetic  declination  and  dip. 
Observations  were  also  taken  for  determining  the  position  of  the  group  known  as  the  Davidoff 
Islands,  which  are  placed  about  six  miles  too  far  north  on  the  charts  now  in  use.  We  left  Kyska 
July  24,  and  arrived  at  Constantine  Harbor,  Amchitka,  on  the  following  day.  Here  we  obtained 
96  observations  for  magnetic  declination,  and  90  for  azimuth,  time,  and  latitude;  the  weather 
being  very  unfavorable. 

Sailing  hence  August  6,  we  arrived  at  Adakh  on  the  9th,  and  discovered  a  new  harbor  in 
the  Bay  of  Islands,  in  which  we  anchored  and  of  which  a  sketch  accompanies  this  report.  Here 
we  obtained  32  observations  for  magnetic  declination,  and  46  for  latitude,  time,  and  azimuth,  in 
spite  of  the  most  discouraging  fog  and  rain.  We  then  sailed  for  Atka  on  the  13th  of  August,  and 
arrived  in  Kazan  Bay  on  the  17th.  En  route  w^e  obtained  a  sound  in  latitude  52®  19'  00"  north, 
and  longitude  175®  23'  west,  getting  rocky  bottom  at  700  fathoms. 

At  Atka,  the  weather  did  not  improve,  and  we  were  unable  to  obtain  observations  for  latitude^ 
but  obtained  48  for  azimuth  and  time  and  64  for  magnetic  declination.  Examinations  were  also 
made  of  Korovinsky  Bay  and  the  solfataras  of  Boiling  Spring  volcano. 

We  then  sailed  for  the  islands  of  the  Four  Graters.  Here,  as  there  are  no  harbors,  we  were 
unable  to  effect  a  landing,  but  obtained  sufficient  information  to  show  that  they  bear  no  resemblance, 
in  position,  size,  or  form,  to  the  group,  as  represented  on  the  charts  in  use.  We  then  continued 
on  our  way,  and  arrived,  August  29,  in  the  vicinity  of  the  Bogosloff  volcano,  where  again  the  heavy 
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sea  prevented  us  from  landing.  We  obtained  observations,  placing  the  island  in  53^  58'  3G"  north 
latitude,  and  longitude  about  167°  33'  30"  west,  agreeing  with  Liitk^,  but  diflFering  from  all  the 
other  hydrographers  by  several  miles.  We  obtained  soundings  on  the  line  of  the  reported  reef 
extending  from  this  island  to  Umnak,  and  failed  to  obtain  bottom  at  800  fathoms  within  a  few  miles 
of  shore,  and  the  non-existence  of  the  reef  may  be  taken  as  demonstrated.  Passing  the  northwest 
end  of  XJnalashka,  we  came  upon  the  western  end  of  the  great  Bering  Sea  plateau,  with  soundings 
in  60  fathoms,  gravelly  bottom.  We  arrived  at  Unalashka  on  the  31st  of  August.  Here  we  pro¬ 
ceeded  to  obtain  the  summer-rates  of  our  chronometers,  which  had  not  done  as  well  as  we  had 
hoped  for.  The  triangulation  of  the  bay  was  continued,  Uknadok  Island  completely  surveyed,  and 
our  azimuth-observations  continued  and  augmented. 

We  obtained  here  113  observations  for  azimuth  and  time,  128  for  magnetic  declination,  430  for 
horizontal  angles,  and  182  observations  for  shore-line  extending  over  fifteen  and  a  half  miles.  The 
weather  prevented  our  carrying  on  the  soundings  as  I  had  hoped  to  do. 

We  then  sailed,  September  25,  for  the  Shumagins,  but,  owing  to  long-continued  gales,  did  not 
arrive  there  until  the  5th  of  October,  when  we  anchored  in  Humboldt  Harbor, surveyed  byus  last  year, 
and  which  has  since  become  a  favorite  resort  for  vessels  in  this 'region  during  bad  weather.  Here 
bad  weather  and  high  winds  were  almost  unremitting,  yet  we  managed  to  obtain  185  observations 
for  azimuth,  time,  and  latitude,  and  80  for  magnetic  declination.  A  genuine  cyclone  occurred  on 
the  12th  of  October,  driving  the  schooner  Wm.  Irelan  ashore  on  the  coast  of  Unga.  We  did 
what  we  could  for  the  sufferers,  who  called  on  us  for  assistance,  and  brought  them  down  to  San 
Francisco.  The  weather  offering  no  hopes  of  doing  more  work,  we  sailed  from  Humboldt  Harbor 
on  the  18th  of  October  for  San  Francisco.  Adverse  winds  driving  us  nearly  to  the  north  end  of 
Vancouver  Island  before  we  passed  south  of  the  parallel  of  50^  north,  we  obtained  a  calm  day,  and 
having  prepared  a  quantity  of  fine  twine  for  the  experiment,  we  sounded  in  latitude  49o  24'  01" 
and  longitude  132°  47'  west,  and  with  an  excellent  opportunity,  we  ran  out  the  whole,  l,G64fathom8, 
without  obtaining  any  bottom.  We  reeled  in  over  400  fathoms;  but  a  whale  became  entangled  in 
the  line,  and  we  lost  the  rest  just  when  we  had  a  good  opportunity  of  recovering  the  whole.  The 
weight  used  was  a  ten-pound  lead,  and  the  practicability  of  using  even  this  fine  and  common  mate¬ 
rial  (ordinary  hemp  twine)  was  thoroughly  demonstrated.  We  arrived  in  San  Francisco  November  6. 

During  the  whole  season,  current  and  temperature  observations  wei%  carried  on,  and  observa¬ 
tions  for  the  height  of  many  of  the  prominent  peaks  of  the  islands  were  obtained.  The  accom¬ 
panying  appendix  contains  much  that  I  judged  best  to  omit  from  this  portion  of  the  report  for 
brevity’s  sake,  with  many  of  the  observations  in  tabular  form,  and  especially  a  table  containing  a 
list  of  the  various  determinations  of  latitude,  time,  and  magnetie  declination  at  the  places  where 
our  observations  were  taken,  arranged  in  chronological  order.  This  is  not  without  some  historical, 
as  well  as  comparative,  value. 

The  officers  of  the  vessel  fulfilled  their  duties  with  care  and  promptitude.  Mr.  Noyes,  as  the 
records  will  attest,  has  used  every  endeavor  to  carry  out  his  part  of  our  work  with  neatness  and 
care ;  and  I  must  especially  refer  to  the  energy  and  interest  displayed  by  Mr.  Baker  in  seizing  every 
opportunity  for  obtaining  results  under  disadvantageous  circumstances,  and  to  the  capability  he 
has  shown  for  fulfilling  the  duties  of  his  position. 

I  remain,  with  great  respect,  your  obedient  servant, 

WILLIAM  H.  DALL, 

Acting  Assistant  in  the  United  States  Coast  Survey, 

Prof.  Benjamin  Peirce, 

Superintendent  of  the  United  States  Coast  Surrey. 


ATTU. 

This  harbor,  which  is  difficult  to  enter  or  to  leave  except  with  a  perfectly  fair  wind,  is  subject 
to  the  effect  of  the  heavy  swell  from  northerly  gales.  It  is  very  well  represented  on  the  chart  pub¬ 
lished  from  the  United  States  Naval  Hydrographic  Office,  and  constructed  by  Lieutenant  Gibson. 
The  position,  which  has  been  given  very  variously  by  different  navigators,  agrees  in  the  essentials 
with  that  of  Gibson.  The  azimuth  will  be  found  referred  to  under  that  head  farther  on. 
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This  harbor  was  examined  with  regard  to  its  capabilities  as  a  landing-idace  for  the  cable,  but 
possesses  no  recommendations  except  its  geographical  position.  The  entrance  is  narrow,  shoal, 
and  rocky,  and  in  the  winter  storms  it  breaks  clear  across  the  mouth  of  the  harbor. 

Inpursuance  of  your  instructions,  I  examined  Saranua  Bay,  on  the  east  end  of  the  Isiand,  and 
found  it  shoal  and  rocky,  with  no  protection.  Gotzeb  Harbor,  mentioned  by  Gibson,  is  an  open 
bay  with  deep  water  and  rocky  bottom ;  and  Massacre  Bay  is  reported  to  have  similar  character¬ 
istics.  We  may,  therefore,  reasonably  assume  that  the  island  of  Attu  possesses  no  facilities  for  the 
telegraphic  enterprise. 

BOULDYE  ISLAND. 

Bouldyr  possesses  no  harbors  or  anchorages.  Large  shoals  arc  doubtfully  reported  between 
this  island  and  Kyska.  We  were  close  to  ttieir  reported  position  in  heavy  weather,  but  saw  no 
breakers. 

KYSKA  ISLAND. 

I  reported  to  you  last  season  that,  from  information  derived  from  old  navigators  in  this  region, 
I  deemed  it  probable  that  it  was  more  likely  than  any  other  to  have  the  characteristics  required 
for  a  landing-place  for  the  cable.  I  am  glad  to  be  able  to  state  that  a  thorough  examination  has 
entirely  confirmed  the  views  I  then  expressed. 

The  harbor  of  Kyska  is  a  noble  bay,  perfectly  protected  from  all  winds,  with  good  holding- 
ground  and  a  moderate  depth  of  water,  which  increases  very  gradually  seaward.  The  bottom  of 
the  bay  is  an  almost  level  floor  of  sandy  mud,  and  the  western  shore  is  an  almost  continuous  sand- 
beach.  The  position  is  somewhat  farther  east  and  south  than  that  assigned  by  Gibson.  A  thor¬ 
ough  reconnaissance-survey  was  made  of  the  bay  and  its  approaches.  It  has  not  been  previously 
visited  by  a  surveying-vessel,  so  far  as  I  can  discover.  The  entrance  is  wide  enough  to  enable  a 
sailing-vessel  to  beat  in  or  out  at  any  time.  There  are  no  hidden  dangers,  and  the  depth  of  water 
is  sufficient  for  any  vessel. 

From  this  point,  observations  were  made  fixing  the  position  of  the  Davidoff  Islands,  which  are 
very  greatly  in  error  in  the  charts  now  in  use,  and,  as  to  which,  considerable  confusion  of  names  has 
arisen. 

AMCHITKA. 

Enveloped  in  fog  when  we  approached  it,  we  were  fortunately  obliged  to  enter  Constantine 
Harbor,  instead  of  Kiriloff  Harbor,  as  we  intended,  the  reasons  for  which  will  presently  appear. 
Constantine  Harbor  is  open  to  the  northeast,  but  otherwise  is  an  excellent  anchorage,  as  the  south¬ 
west  winds  alone  are  prevalent  during  the  summer  months.  The  weather  was  almost  constantly 
foggy,  and  we  experienced  the  greatest  diflftculty  in  obtaining  good  astronomical  observations. 
When  obtained  and  repeated,  these  showed  either  that  the  whole  island  has  been  much  misplaced 
on  the  charts,  or  that  its  eastern  extremity  has  been  erroneously  elongated  beyond  its  true  position. 
The  latitude  is  about  the  same  as  that  given  by  most  previous  hydrographers,  but  the  longitude  is 
from  16  to  11  minutes  of  arc  farther  west  than  the  charts  put  it.  Our  observations  were  suflBc'ently 
numerous,  and  agreed  sufficiently  among  themselves,  to  place  this  beyond  a  doubt;  and  the  correct¬ 
ness  of  our  position  is  probably  as  great  as  our  instruments  were  capable  of  determining. 

When  making  for  Kiriloff  Harbor,  stated  in  the  United  States  Naval  Directory  for  Bering  Sea 
to  be  ‘‘  the  only  place  where  a  vessel  can  lay  to  anchor  in  the  island  ”,  we  could  not  find  it.  Hence 
I  took  the  large  boat  from  Constantine  Harbor,  and  proceeded  up  the  coast  of  Amchitka  in  search 
of  it.  We  reached  the  middle  cape  of  the  island,  about  five  miles  east  of  Constantine  Harbor,  with¬ 
out  seeing  any  bay  or  harbor  on  our  way.  We  stopped  here  to  take  tea  and  obtain  some  bearings, 
and  on  our  return  I  noticed  a  cross  on  a  hill.  Putting  in  here,  we  found  the  old  Kiriloff  village, 
abandoned  by  the  Eussians  in  1849,  and  now  in  ruins,  half  covered  by  a  luxuriant  growth  of  nettles. 
Our  astonishment  may  be  imagined  when  we  not  only  did  not  find  any  such  bay  as  is  represented 
on  the  charts,  but  on  sounding  found  nowhere  more  than  three  fathoms  of  water,  while  our  boat 
frequently  touched  on  hidden  rocks,  and  the  only  protection  proved  to  be  a  narrow  space  between 
two  broken  reefs  extending  northward  from  the  shore,  and  not  room  enough  for  a  vessel  to  swing, 
H.  Ex.  133 - 15 
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Ouly  the  very  smallest  class  of  vessels  could  go  iu  here  at  all.  The  place  is  unworthy  the  uame  of 
a  harbor,  and  the  only  recommendation  I  can  give  is  that  vessels  should  steadfastly  avoid  going 
near  it.  It  is  about  three  miles  west  and  about  one  mile  north  of  Constantine  Harbor,  and  its 
position  consequently  partakes  of  the  corrections  to  be  applied  to  the  former. 

ABAKH. 

This  island  offering  a  favorable  position  for  continuing  our  observations  on  the  declination,  we 
proceeded  to  an  anchorage  in  Ohagakh  Bay,  which  had  been  recommended  to  us  by  one  of  the 
Jtussian  navigators,  biit,_  finding  it  closed  by  a  bar  with  only  nine  feet  of  water  on  it,  wo  were 
unable  to  enter.  I  took  the  boat  and  proceeded  to  examine  an  opening  in  the  land,  which  had  struck 
me  as  likely  to  afford  shelter  when  beating  into  the  strait  the  day  before.  Hero  I  discoverd  an 
excellent  anchorage,  with  good  holding-ground,  and  shelter  behind  what  proved  to  be  an  island 
forming  part  of  an  archipelago,  which  closes  the  mouth  of  a  very  large  and  beautiful  bay  known  as 
the  Bay  of  Islands.  A  sketch  of  the  anchorage  accompanies  this  report. 

The  topography  here  is  very  broken,  but  covered  with  a  carpet  of  luxuriant  green,  while  the 
myriad  winding  channels  between  the  islands  offered  great  temptations  to  us  to  remain  and  attempt 
a  survey.  Here  we  obtained  numerous  enormous  crabs,  from  which  it  is  possible  that  the  name  of 
the  main  island  may  be  derived ;  Adal<h  signifying  a  crah  in  the  Aleutian  dialect.  The  bay  of 
Waterfalls  near  by  is  open  to  the  south,  and  affords  no  safe  anchorage. 

It  imiy  be  remarked  that  the  Japanese  junk  whose  wreck  in  1871  attracted  much  attention^ 
was  cast  ashore  here,  and  not  on  the  north  shore  of  the  island,  as  has  been  currently  reported. 

Onr  positions  accorded  tolerably  well  with  the  charts,  on  which,  however,  the  shore  line,  bay, 
and  islands,  are  very  insufficiently  delineated. 


ATKA. 

On  our  way  to  Atka,  we  observed  that  the  positions  of  the  volcanic  crater-islands  of  Kasatochi 
and  Koniugi  do  not  agree  with  the  positions  on  Gibson’s  chart;  one  or  the  other  being  out  in  lati¬ 
tude  a  mile  or  two. 

The  harbor  of  Atka,  in  Nazan  Bay,  was  examined  in  regard  to  its  capacity  for  a  telegraphic 
station,  and  the  conclusion  which  I  arrived  at  was  unfavorable,  as  the  bay  is  full  of  reefs  and  rocks 
the  bottom  irregular,  and  the  harbor  but  second-rate.  Bad  weather  set  in  here,  and  we  could  obtain 
no  observations  for  latitude,  and,  with  the  greatest  difficulty,  those  for  azimuth  and  time.  I 
obtained  a  skin-canoe  and  two  natives,  and  crossed  the  island  to  Korovinsky  Bay  for  the  purpose 
of  examining  that  locality  and  the  deposits  of  coal  said  to  exist  in  the  vicinity.  I  found  the  harbor, 
nearly  useless,  having  silted  up  within  quite  a  recent  period,  so  that  not  more  than  twelve  feet  can 
be  carried  over  the  bar  at  half  tide.  In  the  southeast  corner  of  the  bay,  however,  a  good 
harbor  exists,  well  sheltered,  and  with  good  holding-ground  iu  nine  fathoms.  This  locality  is 
known  as  Martin’s  Harbor,  having  first  been  entered  and  subsequently  used  by  Capt.  Martin  Klin- 
kofstroin  of  the  Russian  American  Company’s  service.  It  is  marked  as  Sand  Bay  on  some  charts. 
There  arc  a  number  of  rocks  bare  at  ordinary  tides,  off  shore,  in  Korovinsky  Bay,  which  are  not  on 
any  chart,  and  which  might  pick  up  a  vessel  attempting  to  enter  in  the  night. 

I  examined  the  so-called  coal- vein,  and  found  it  to  consist  of  fragments  of  black  silicified  wood, 
irregularly  dispersed  in  the  face  of  a  bluff  of  crumbling  sandstone. 

After  a  fatiguing  climb  and  walk,  I  reached  the  celebrated  solfataras,  or  hot  springs,  of  the  Klu- 
chcffskaia  Volcano.  They  are  about  six  miles  from  the  coast  in  a  ravine  on  the  side  of  the  volcano. 
The  outlets  of  hot  water  are  quite  numerous,  but  no  geyser-action  was  observed.  They  have  a 
temperature  of  192^  Fahrenheit,  and  contain  lime,  sulphur,  and  alum ;  the  latter  is  abundantly 
deposited  around  the  springs,  together  with  a  limy  earth  of  very  bright  red,  yellow,  and  slaty  colors. 
The  Russians  had  a  house,  bath-house,  &c.,  here  for  invalids ;  but  the  buildings  are  in  ruins.  A 
brown  leathery  fucoid  grow  abundantly  in  the  hot  water,  and  the  neighboring  vegetation  seemed 
little  affected  by  the  steam  and  hot  water  at  its  very  roots.  Two  villages  exist  on  Atka,  with  one 
on  the  adjacent  end  of  Anilia.  Those,  with  that  at  Attu,  are  the  only  villages  west  of  Umnak. 
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AMLIA. 

North  of  the  oast  oiul  of  this  island  a  high  rock  has  been  reported,  while  its  existence  is  denied 
by  others.  The  foreman  of  the  Aleut  hunting-party,  who  arrived  at  Atka,  while  we  were  there 
from  this  very  locality,  informed  us  that  there  was  no  such  rock  there,  but  that  there  was  a  patch 
in  the  locality  indicated,  with  five  to  ten  fathoms  of  water  on  it,  on  which,  in  very  heavy  weather, 
breakers  were  visible.  The  rock  may  have  sunk  or  been  broken  away  since  it  was  originally  reported. 

ISLANDS  OF  THE  FOUR  CRATERS. 

On  reaching  this  group,  we  hardly  recognized  it,  so  entirely  different  are  the  islands  in  position 
and  form  from  anything  delineated  on  the  charts.  A  very  heavy  sea  was  running,  though  the 
weather  was  fine,  and  it  was  impossible  to  effect  a  landing.  There  were  no  appearances  of 
anything  like  a  harbor  or  anchorage.  We  cruised  about  the  islands  for  some  time,  seeking  a  shelter 
or  landing-place,  but  found  none.  Contrary  to  the  charts,  one  island,  perhaps  Chugoula  of  the 
earlier  charts,  stands  boldly  to  the  northward  of  the  others,  and  is  separated  from  another  by  a 
narrow  rocky  strait.  South  of  these,  separated  by  a  strait  several  miles  wide,  was  a  larger 
island,  with  an  almost  unbroken  northerly  shore,  ending  in  a  long  narrow  point  to  the  westward 
We  saw  a  number  of  rocks  above  water,  but  no  evidences  of  submerged  reefs.  The  position  of 
the  group,  as  a  whole,  agrees  with  the  charts. 

AGASHAGOK. 

This  island,  otherwise  known  as  Saint  John  the  Theologian,  or  Jo;inna  Bogoslova  in  the  Rus¬ 
sian  language,  has  always  been  of  peculiar  interest.  Rising  from  the  sea  on  St.  John’s  Day,  1792, 
it  was  surveyed  in  some  shape  by  Sarycheff  before  1826,  and  on  his  chart  is  represented  as  a  mile 
and  three-quarters  long,  with  several  rocks  about  it,  and  numerous  soundings,  including  a  reef  of 
submerged,  rocks  extending  from  it  to  the  north  end  of  Umnak.  Very  conflicting  statements  have 
been  made  as  to  its  height  and  position  and  as  to  the  existence  of  the  great  reef.  LUtk6  appears  to 
have  been  the  only  hydrographer  who  has  approximated  to  its  true  position,  as  will  be  seen  by  ref¬ 
erence  to  the  accompanying  table  of  positions.  I  stated  the  grounds  for  my  disbelief  in  the  exist¬ 
ence  of  the  reef  in  my  report  of  last  year,  and  our  observations  this  season  completely  sustain  the 
position  I  took  in  regard  to  it.  They  also  show  the  gross  errors  of  Barycheff’s  chart,  and  sug¬ 
gest  that  the  conflicting  statements  referred  to,  are  due  to  erroneous  observations  rather  than  to 
any  great  changes  of  level  in  the  island  itself.  The  Ship  Rock  and  one  other  rock  near  to  it  have 
about  the  same  relative  position  and  height  that  are  assigned  to  them  by  Sarycheff,  and  yet  the 
absolute  length  of  the  island  does  not  exceed  three-quarters  of  a  mile.  Had  any  subsidence  suffi¬ 
cient  to  produce  these  differences  of  size  in  the  main  island  taken  place,  one  at  least  of  the  rocks 
above  mentioned  would  have  been  entirely  submerged,  and  to  a  considerable  depth.  Our  soundings 
directly  on  the  line  of  the  submerged  reef  show  no  bottom  at  800  fathoms,  and  we  were  only  pre¬ 
vented  from  running  out  all  the  line  at  our  disi>osal  by  the  heavy  sea  running  at  the  time.  The  island 
is  a  sharp,  serrated  ridge,  forming  a  very  acute  angle,  and  broken  into  numerous  pinnacles  toward 
the  top,  and  it  would  seem  impossible  to  scale  it.  There  is  no  low  land  about  it,  and  a  lauding 
cannot  be  effected  except  in  very  calm  weather.  Contrary  to  the  received  opinion,  there  is  no 
crater,  nor  any  appearance  of  a  crater.  The  island  is  simply  a  jagged  mass  of  rock  upheaved 
through  some  channel  by  volcanic  ejection.  At  the  distance  from  which  we  saw  it,  it  appeared  of 
a  light  pinkish-gray  color,  totally  devoid  of  vegetation  or  water,  and  covered  with  myriads  of  birds. 
There  are  a  few  breakers  off  the  south  end  of  it,  and  a  talus,  on  which  a  landing  under  favorable 
circumstances  might  be  effected.  A  large  portion  of  the  shore  is,  however,  precipitous. 

Ship  Rock  is  a  pei’i)endicular  square  topped  pillar,  half  a  mile  north  and  west  of  the  north  end 
of  the  island. 

There  is  a  small  rock,  also  given  in  SarychefiPs  chart,  half  a  mile  north  and  east  of  the  island 
which  rises  only  a  few  feet  above  the  water;  and  on  all  sides  (except  the  west),  and  especially  east- 
southeast  of  the  island,  scattered  breakers  were  observed,  extending  less  than  three-quarters  of  a 
mile  from  the  shore.  From  numerous  observations,  the  height  of  the  summit  appears  to  be  841  feet. 
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The  positiou  is  farther  to  the  worth  aud  east  thau  any  of  the  charts  place  it,  while  none  of  them 
agree;  even  two  in  TebenkoflTs  atlas  differ  nearly  a  mile,  one  haAdng  the  reef  indicated  aud  the 
other  not,  though  both  bear  the  same  date. 


UNALASHKA. 

The  work  done  here  chiefly  related  to  the  determination  of  the  azimuth  aud  the  continuation 
of  the  triangulation  and  survey  of  Captain’s  Bay,  commenced  in  1871. 

Uknadok  Island  was  surveyed  entirely ;  its  position  fixed  by  triangttlation,as  were  the  remark¬ 
able  Keedle  Rock  on  the  west  side  of  Amaknak,  and  the  east  and  west  beads  of  Captain’s  Bay. 
The  latter  proved  of  more  than  usual  interest,  showing  that  on  chart  Ko.  7  of  the  Coast  Survey 
Atlas  of  Ilarbor  Charts  of  Alaska,  the  east  head  is  placed  fully  a  mile  too  far  south  and  w  est,  and 
the  west  head  nearly  as  much  too  far  north,  while  a  careful  examination  of  the  chart  itself  shows 
that  in  these  particulars  it  does  not  agree  with  the  observations  of  Professor  Davidson’s  party  in 
18G7,  though  even  these  fall  short  of  our  determinations,  even  when  corrected  for  the  latest  deter¬ 
mination  of  the  longitude  from  Sitka.  In  these  respects  this  chart  compares  very  unfavorably  with 
that  of  Kotzebue  (1801),  from  which  it  was  principally  taken;  aud  that  of  Kotzebue  still  remains 
the  most  accurate  delineation  of  Captain’s  Bay  which  has  yet  been  published. 

SANNAKH  BEEFS. 

Our  .observations  determining  a  new  cod-bank  in  this  vicinity  were  forwarded  to  you  in  the 
spring.  At  the  same  time,  we  determined  the  extent  above  water  in  an  easterly  and  southerl3"  direc-  ^ 
tiou  of  the  northeastern  and  southern  terminations  of  this  formidable  congeries  of  re  efs.  The  posi¬ 
tions  give  nearly  the  same  extent  respectively  that  is  given  for  the  entire  reef  on  the  old  chart  of 
the  Russian  admiralty  office,  but  it  is  probable  that  the  submerged  rocks  extend  some  distance  far¬ 
ther,  especially  to  the  south.  Our  position  places  the  group  some  miles  farther  south  and  east  than 
that  of  Tebenkoflf;  and  this  difference  may  account  for  part  of  the  difference  ascribed  to  current  by 
navigators  who  have  sailed  by  TebenkoflTs  charts. 

POPOFF  STRAIT. 

Our  observations  here  were  limited  to  those  for  position  and  azimuth,  which,  on  account  of  bad 
weather,  we  could  not  obtain  last  season.  We  were  also  enabled  to  connect  an  error  in  the  position 
of  one  of  the  small  islands  in  the  strait  to  the  south  of  our  survey. 

We  have  been  informed  most  positively  that  rocks  above  water  exist  to  the  south  aud  west  of 
Simeonoff  Island,  as  was  stated  on  similar  authority  in  my  last  report ;  but  the  bad  weather  pre¬ 
vented  us  from  verifying  this  statement. 

Ilumboldt  Harbor,  since  our  survey,  has  been  greatly  frequented  by  vessels,  and  I  am  contin¬ 
ually  applied  to  for  tracings  of  our  manuscript  chart  of  the  strait  aud  the  Shumagin  group,  which 
requests,  from  obedience  to  the  rules  of  the  Survey,  I  have  been  reluctantly  obliged  to  refuse. 

CURRENT-OBSERVATIONS. 

Our  current-observations  w  ere  continuously  carried  on  as  usual.  The  overcast  weather,  how¬ 
ever,  prevented  many  observations  of  position  on  the  return  voyage,  and  hence  the  observations  on 
that  trip  are  very  limited.  Our  up- voyage  observations  confirmed  those  of  previous  years;  but  the 
rate  of  the  currents  was  manifestly  interfered  with  by  the  strong  and  constant  westerly  winds. 

In  Bering  Sea,  notwithstanding  constant  observations,  I  find  nothing  to  modify  my  remarks 
in  last  year’s  report. 

The  arctic  character  of  the  fauna  in  the  western  islands,  and  the  comparatively  low  tempera¬ 
ture  of  the  sea-water,  would  lead  to  the  inference  that  that  portion  of  the  Kuro-siwo  which  enters 
Bering  Sea  is  comparatively  chilled,  or  else  of  little  importance  compared  with  the  Arctic  or  Kam¬ 
chatka  current. 

We  have  definitely  settled  that  the  tide  entering  Bering  Sea  from  the  Pacific  is  invariably 
propagated  from  the  east  toward  the  west;  that  no  efflux  of  importance  takes  place  with  the  fall 
of  the  tide;  and  that  the  latter  retains  its  compound  and  irregular  character  throughout  the  islands. 
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AZIMUTHS. 

Perhaps  the  most  iutercsting  feature  of  our  work  this  year  has  been  the  determining  of  the 
magnetic  declination  at  stations,  at  nearly  equal  intervals  from  each  other,  from  the  Shumagins 
to  the  western  end  of  the  islands.  Of  course,  from  the  great  length  of  time  which  has  elapsed 
since  observations  of  this  nature  were  taken  in  the  islands  to  the  westward,  no  clew  is  afforded  as  to 
whether  the  declination  has  been  increasing  or  decreasing  during  that  period,  or  any  particular 
portion  of  it ;  or  the  rate  at  which  the  changes  have  occurred.  From  the  observations  of  Professor 
Davidson’s  party  in  1867,  Kadin  in  1869,  and  ours,  this  season,  at  Unalashka,  it  seems  likely  that 
at  present  the  declination  is  decreasing  in  its  amount  of  easting.  This  is  rendered  still  more  prob¬ 
able  by  the  detection  at  the  Presidio  station,  San  Francisco,  of  a  similar  change,  very  recently. 

At  Unalashka,  our  observations  were  repeated  until  we  became  satisfied  that  they  contained 
only  such  an  amount  of  error  as  might  reasonably  be  referred  to  the  character  of  the  instruments  used. 

The  main  result  has  been  to  show  a  decrease  of  the  easterly  variation  at  all  stations  where 
observations  have  been  taken,  when  our  results  were  compared  with  those  heretofore  published. 
Eejecting  such  changes  as  are  evidently  due  to  theory,  unsupported  by  observations  on  record 
(and  such  occur  in  some  of  the  charts  examined),  the  diminution  is  about  as  follows  : 


station. 

Date  of  old 

observation. 

Decrease. 

Attn . 

1855 

o  / 

3  15.5 

Kyska . 

1849? 

3  53.8 

Amehitka . 

1849? 

6  44.5 

Adakh . 

1855 

3  oao 

Atka . 

1855 

0  03.0 

Unalashka . 

1867 

0  47.6 

Popoff  Strait . 

1849 

1  30.0 

The  largest  gap  is  between  Unalashka  and  Atka,  which  we  had  hoped  to  fill  at  the  Four  Cra¬ 
ters,  but  were  prevented  by  causes  previously  mentioned. 

In  the  following  chronological  table  of  positions,  under  the  head  of  “Authority  ”,  our  results  are 
tabulated  against  the  name  of  the  schooner  “Yukon”,  on  which  the  work  was  done. 


POSITIONS  AND  MAGNETIC  DECLINATIONS,  ALEUTIAN  ISLANDS,  A.  T. 
1. — Astronomical  Station^  Chichagoff  Harbor ,  AUu  Island. 


Anthority. 

Date. 

Where  recorded. 

Latitude. 

Longitude. 

Variation  of 

compass. 

Remarks. 

O  !  n 

O  •  It 

O  !  II 

1626 

Chart  No.  18 . 

52  53  38 

173  26  20 

E. 

Very  imperfect  chart. 

Knssian  Hydrographic  Office. 

1848 

Chart  No.  7 . 

58  20 

25  00 

E. 

10  45  00  E. 

1849 

Chart  Na  XXX . *. . . . 

56  00 

31  38 

E. 

11  30  00  £. 

United  States  Naval  Hydro- 

1855 

Chart  No.  55 . 

55  45 

12  42 

E. 

10  00  00  E. 

Hydrography  by  Lieut.  Gib- 

graphic  Office. 

son. 

Etolin . 

? 

United  States  Coast  Survey 

1  56  06 

23  30 

E. 

Not  given . . . 

Report,  1867. 

United  States  Coast  Survey. . 

1869 

Atlas  of  Harbor  Charts . 

55  45 

12  43 

E. 

11  00  00  E. 

Taken  in  part  from  Gibson. 

“Yukon” . 

1873 

55  57.  23 

12  22.2 

E. 

7  44  36  E. 

2.- 

-Astronomical  Station^ 

KysJca  Harbor^  Kyska  Island. 

SarychefT . . . 

1826 

Chart  No.  18 . 

52  12  00 

177  48  00 

E. 

Russian  Hydrographic  Office. 

1848 

Chart  No.  7 . 

04  20 

40  20 

E. 

?  13  00  00  E.* 

Tebenkoff . . . 

1849 

Chart  No.  XXIX . 

04  20 

41  40 

E. 

14  00  00  E. 

Ingeetrom . 

1 

United  States  Coast  Survey 

• 

Report  for  1867. 

03  00 

40  30 

E. 

Not  given  . . 

United  States  Naval  Hydro- 

1855 

Chart  No.  55  .  ...* . 

00  10 

27  00 

E. 

?  13  00  00  E. 

graphic  Office. 

“  Yukon” . 

1873 

1 

51  58  59. 11 

29  46.3 

;E.^ 

11  06  27  E. 

*  Where  an  interrogation-point  precedes  a  given  variation,  the  latter  is  obtained  by  interpolation  between  the  most  aijocent  variations 
given  on  the  chart  referrol  to. 
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POSITIONS  AND  MAGNETIC  DECLINATIONS,  &c.— Continued. 

3. — Pedk  of  Iron  Island  ==  Chv^gul  of  the  Russian  Hydrographic  and  Davidoff  Island  of  Sarycheff^s 

chart  of  1826. 


Aut^l0^lty. 

Date. 

Whore  recorded. 

Latitude. 

Longitude. 

Variation  of 
compass,  j 

Remarks. 

Sorychoff . 

Hussian  Hydrographic  Office. 

1826 

1848 

Chart  No.  18 . ’ . . 

Chart  No.  7 . 

o  /  // 

52  15  30 

52  06  00 

o  /  // 

178  11  00  E. 

20  00  E. 

O  !  tt 

None  given  . 
?  13  20  00  E. 

1849 

Chart  No.  XXIX . 

51  57  30 

23  00  £. 

14  00  00  E. 

Kliukofstrom . 

? 

Unitod  States  Coast  Survey 

51  58  00 

23  00  E. 

None  given  . 

Kussian  authorities . 

1 

Report  for  1867. 

United  States  Hydrographic 

52  06  40 

02  20  E. 

?  13  30  00  E. 

1873 

Chart  No.  55. 

52  02  13 

Not  obtained 

?  8  00  00  E. 

Approximate  from  oast  end 
of  island. 

4. — Astronomical  station^  Constantine  Harbor^  Amchitka  Island. 


J826 

1848 

1849 

1 

1855 

1869 

1873 

Chart  No.  18 . 

51  35  30 

25  40 

23  57 

24  00 

25  00 

23  57 

23  32.9 

179  35  00  E. 

28  20  £. 

22  00  E. 

23  00  £. 

22  00  B. 

23  00  E. 

12  12.2E. 

Not  given... 
14  00  00  £. 

14  00  00  E. 
Not  given... 

14  15  00  E. 

13  30  00  E. 

7  15  33  E. 

Russian  Hydrographic  Office. 

Chart  No.  7 . 

Chart  No.  XXIX . 

Klinkofstrom . 

Unitod  States  Hydrographic 
Office. 

Tebonkoff . 

United  States  Coast  Survey 
Report  for  1867. 

Chart  Na  55 . 

United  States  Coast  Survey 
Atlas  of  Harbor  Charts. 

5. — Kiriloff  Harbor^  Amchitka  Island 

, 

ttarv'AftnfF _ ......  ........ 

1826 

Chart  No.  18 . 

51  37  00 

179  30  00  E. 

Not  given. .. 

Approximate. 

Russian  Hydrographic  Office. 

1848 

Chart  No.  7  . . 

25  50 

19  00  £. 

14  00  00  £. 

Tobenkoff  r  _ ....... 

1849 

Chart  No.  XXIX . 

27  00 

19  00  £. 

14  00  00  £. 

Ingeetrom . 

? 

United  States  Coast  Survey 

36  00 

19  00  E. 

Not  given... 

Report  for  1867. 

United  States  Naval  Hydro¬ 

1855 

Chart  No.  55 . 

25  30 

15  00  E. 

f  14  15  00  £. 

graphic  Office. 

United  States  Coast  Survey. . 

1869 

AUas  of  Harbor  Charts . 

27  OO' 

20  00  E. 

13  30  00  £. 

“Yukon" . 

1873 

24  30 

06  00  £. 

9  7  15  00  E. 

Approximate. 

6. — Astronomical  station^  Bay  of  Islands^  Adakh  Island. 


1826 

Chart  No.  18 . 

51  52  00 

176  32  00  W. 

Approximate  only. 

1848 

Phftrt  No.  7  . . 

46  20 

37  00  W. 

1849 

Chart  Na  XXVIII . 

49  35 

55  00  W. 

15  30  00  E. 

Unitod  States  Naval  Hydro¬ 

.1855 

Chart  No.  8 . 

48  40 

46  00  W. 

16  00  00  E. 

graphic  Office. 

United  States  Coast  Survey. . 

1869 

AUas  of  Harbor  Charts . 

Not  given . . . 

Not  given. .. 

15  00  00  £. 

At  Ba3'.of  Waterfalls,  near  by 

“Yukon" . 

1873 

51  49  15. 6 

176  51  5a  2W. 

13  52  03  £. 

7. — Astronomical  station  in  the  milage  at  Kazan  Bay^  Atka  Island. 


1826 

Chart  No.  19 . 

52  14  30 

174  01  30  W. 

Not  given . . . 

Russian  Hydrographic  Office. 

1848 

Chart  No.  8 . 

11  30 

173  59  00  W. 

16  21  00  E.t 

1849 

Chart  NaXXVII . 

10  27^ 

*174  01  00  W. 

17  00  00  E. 

Salamatoff . 

? 

United  States  Coast  Survoy 

10  27* 

*174  01  00  W. 

Not  given . . . 

Report  for  1867. 

United  States  Naval  Hydro¬ 

1855 

Chart  No.  8 . 

10  35 

174  il  15  W. 

17  00  00  E. 

graphic  Office. 

Unitod  States  Coast  Survey.. 

1869 

Atlas  of  Harbor  Charts . 

10  35* 

*174  11  15  W. 

16  00  00  E. 

“Yukon" . 

1873 

Not  obtained 

174  14  57. 9W. 

16  57  03  E. 

1 

*  In  these  cases,  3"  of  latitude  have  been  deducted,  and  30''  of  longitude  added,  for  reduction  to  station  from  the  anchorage.  1 1830. 
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POSITIONS  AND  MAGNETIC  DECLINATIONS,  &c.— Continued. 

8. — Peak  of  Agdeha^ok,  Jodnna  BogosUva,  or  the  Volcanic  Island  of  Saint  John  the  Theologian. 


Authority. 

Date. 

Where  recorded. 

Latitude. 

Sarychoif . 

1826 

1836 

1848 

1840 

1849 

1869 

1873 

Chart  No.  19 . 

o  /  // 

53  55  00 

58  00 

56  40 

51  35 

51  00 

52  00 

58  36 

Ltitk6 . 

Yoy.  Seniav.  par.  Nant,  p.  302 
Chart  ‘N’n.  8 _ _ 

Vasilioff . . 

Tebonkoff . . 

Chart  Na  XXVI . 

Tebenkoff . . . 

Chart  No.  XXV . 

Krenitzin . 

United  States  Coast  Survey 
Report  for  1867. 

“rukon” . 

Longitude. 

Variation  of 

compass. 

O  r  II 

167  59  00 

W. 

o  1  n 

56  30 

W. 

39  00 

W'. 

39  30 

W. 

39  00 

W. 

33  30 

W*. 

Kemarks. 


Sketch  of  island  makes  length 
1]  miles. 


Length  not  over  J  of  a  mile. 


9. — Points  in  CaptaMs  Bay^  Unalashka  Island.  United  States  Coast  Survey  astronomical  station,  1867, 

Ulalchia  Spit. 


Sarychoff . 

1792 

Sarycheff . 

1826 

Chart  No.  19 . 

53  54  20 

166  31  30  W. 

Russian  ITydrographic  Office. 

1848 

Chart  No.  8 . 

53  40 

24  00  W’. 

United  States  Coast  Snrvey 

1867 

United  States  Coast  Survey 

53  58 

27  52  W. 

parties. 

Report  for  1867. 

United  States  Coost  Survey.. 

1869 

Atlas  Harbor  Charts . 

53  56.5 

28  34. 5  W. 

Kadin . 

1870 

Mannaeript  eliart . . 

United  States  Coast  Survey.. 

1870 

Office . 

53  56.5 

30  21  W. 

“  Vnkon  *’ . t-- . 

1873 

♦ 

1  . 

10  00  00  £. 
Not  given. .. 
19  30  30  B. 
47  24  £. 

•  47  00  E. 

45  00  £. 
Not  given... 

18  59  44  E. 


Corrected  from  improved  Sit¬ 
ka  position  of  1869. 

Position  of  1867  correctwl 
adopted  as  a  basis  for  all 
onr  work. 


10. — Church  in  the  middle  of  HiuliuJc  Tillage. 


0 

1806 

SarychafF  Atlna  No.  XV _ _ 

53  55  00 

166  43  00 

W. 

19  24  00  E. 

Tebonkoff... . 

1849 

Chart  No.  XXV . 

52  00 

25  00 

W. 

20  00  00  £. 

United  States  Coast  Survey . . 

1867 

United  States  Coast  Survey 

52  39 

20  06 

W. 

19  47  24  E. 

Report  for  1867. 

United  States  Coast  Survey.. 

1869 

Office . 

52  37.5 

31  35 

W. 

Not  given... 

Corrected  from  improved  Sit- 

ka  position. 

United  States  Naval  Eclipse 

1869 

Supplementary  Report . 

52  38 

Not  given. .. 

Sun-dial  jnst  north  of  chnrch. 

Expedition. 

{ 

1871 

1 

United  States  Coast  Snrvey  I 

1872 

>  L.  M.  Z.  Comp . 

52  37.7 

31  30 

W. 

18  59  44  E. 

parties.  1 

1873 

J 

11. — Cascade  near  Cape  Cheerful. 


United  States  Coast  Survey. . 

1867 

United  States  Coast  Survey 
Report  for  1867. 

53  58  58 

166  3  2  47  W. 

United  States  Coast  Survey. . 

1869 

Office . 

58  56.5 

35  16  W. 

United  States  Coast  Snrvey. . 
“  Yukon" . 

1869 

1873 

Harbor  Charts,  No.  7 . 

58  56.5 

58  36 

35  33  W. 

35  18  W. 

Uncorroctod  for  1869  obser¬ 
vations. 

Corrected  os  before. 
Correction  allowed  for. 
Approximated  from  Eider  A 
by  the  chart. 


12. — Cape  Kalekhta. 


United  States  Coast  Survey. . 

1867 

United  States  Coast  Survey 

54  00  12 

166  20  13 

W. 

Uncorroctod. 

Report  for  1867. 

United  States  Coast  Survey. . 

1869 

Office . . 

54  GO  10.  5 

22  42 

W. 

Borvations. 

United  States  Coast  Survey.. 

1869 

Harbor  Charts,  No.  7 . 

53  59  26.5 

22  55 

W. 

Correction  allowed  for. 

"Yukon  " . 

1873 

54  00  35.0 

22  02 

W. 

Approximated  from  Priest 

Rock. 
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POSITIONS  AND  MAGNETIC  DECLINATIONS,  &c.— Continued. 


13. — Additional  points  determined  by  the  party  on  the  ^^YuJcon.^ 


Locality. 

Latitude. 

Longitude. 

Remarks. 

Priest  Rock . . - . 

o  t  n 

54  00  3G.  5 

53  55  33.5 

57  51. 2 

54  06 

O  f  II 

166  22  03.  9  W. 

31  19. 2  W. 

35  02.4  W. 

33  58  W. 

Noodle  Rock . 

Eider  A*  northern  bloff  of  Igognak  Point . 

North  end  of  Hog  Island . 

14. — SannaJch  Reefs  (our  observations  relate  only  to  that  portion  of  the  reefs  visible  above  water  for 

five  miles). 


Authority. 

Date. 

Where  recorded. 

Latitude. 

Longitude. 

Variation  of 

compass. 

Remarks. 

Russian  Hydrographic  OfHco. 

Tebenkoff . 

1848 

Chart  No.  8 . 

O  /  It 

54  15  20 

O  /  II 

162  20  00  W. 

O  /  II 

Latitude  of  south  end  and 

1849 

Chart  No.  XXV . 

21  20 

40  00  W. 

...-S . 

longitude  of  northeast  end 
of  reefs  referrod  to. 

“Yukon” . 

1873 

16  00 

20  00  W. 

Rocks  above  water  only. 

15. — Neio  cod-bank  near  the  Sannakh  Reefs. 


“Yukon” . 

1873 

54  17  00 

161  54  56  W. 

16. — Astronomical  station^  Sandpoint  A ,  Popoff  Strait^  Shumagin  Islands. 


Russian  Hydrographic  Office. 

1848 

Chart  Na  8 . 

55  19  40 

160  27  32  W. 

19  00  00  £. 

Tebenkoff . 

1849 

Chart  No.  XXIV . 

19  00 

32  00  W. 

22  00  00  £. 

Humboldt . 

1872 

Manuscript  Report  for  1871-’2. 

19  26.5 

33  00  W. 

None  obtain’d 

Observations  very  nnsalis* 

factory. 

“Yukon  ” . 

1673 

19  16.7 

31  14.  1  W. 

20  29  23.  7 

Bettor  (but  not  A  1)  observai 

tions. 

Thermometer. 

Mean  of  obsm^vations  for  1873. 


January. 

'C 

a 

2 

•s 

March. 

First  quarter. 

April. 

ea 

June.  ' 

Second  quarter. 

J  uly. 

uo 

a 

u 

p 

September. 

Third  quarter. 

October.  * 

5 

*0 

$ 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

o 

o 

o 

Morning  obsers^ations . 

26.3 

32 

23.6 

27.3 

32.2 

35.1 

42.9 

:i6.7 

46.7 

50.5 

47.2 

48.  1 

42.8 

37.9 

Noon  obscrs’ations . 

29.5 

35.  9 

30.3 

31.9 

39.2 

43.9 

50.4 

44.5 

53.4 

55.1 

52.2 

53.6 

48.1 

43.8 

Evening  observations . 

26.5 

31 

23.5 

27 

31.6 

38.2 

47.8 

39.2 

50.7 

52.6 

49.  8 

51.0 

45.  1 

39.7 

Maximum  obsorv'cd . . . 

45 

47 

52 

52 

54  j 

57 

71 

71 

67 

64 

53 

67 

60 

71 

Minimum  observtxl . 

13 

11 

11 

11 

19 

28 

38 

19 

43 

45 

42 

42 

33 

11 

liaiige . 

32 

33 

41 

41 

35 

29 

33 

52 

21 

19 

i 

16 

25 

27 

60 

Weather. 


Snowy  days . . . 

13 

13 

23 

49 

13 

8 

0 

21 

0 

0 

0 

0 

2 

72 

or  rainy  days . 

1 

5 

0 

6 

1 

2 

14 

17 

25 

20 

11 

56 

8 

87 

Cloudy  days . 

16 

5 

4 

25 

13 

13 

10 

36 

3 

7 

16 

26 

4 

91 

Clear  <lays . 

1 

5 

4 

10 

3 

3 

6 

12 

3 

4 

3 

10 

4 

36 

Days  work  done . 

t6 

9 

15 

15 

10 

15 

40 

4 

59 

*  To  2l8t,  incluaivo. 

t  We  arrived  at  the  Aloaiian  lalands  May  30,  tlio  rtM5ord  of  workiiifi-daj's  boKinniiig  then.  Previous  nieUjorologlcal  observations  are  duo 
to  the  Rev.  Innocontiiis  Slinycsliiiikoif.  Jlis  liours  of  obnorvation  wore  alxuit  7  a.  in.,  noon,  and  8  p.  iii.  Ours  wore  every  four  hours  at  sea, 
and  6  a.  m.  and  p.  in.,  and  noon,  Avben  in  port. 
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Surface  of  sea-tcater. 
1873. 


May.  * 

June. 

July. 

August. 

September. 

October,  t 

TThole 

period. 

o 

o 

o 

o 

o 

o 

o 

Mean  temperature . 

38.8 

42.2 

42.2 

46.3 

46.5 

47.3 

43.9 

Maximum . 

43 

48 

46 

51 

48 

49 

51 

Minimum . 

36 

39 

41 

42 

44 

45 

36 

Range . 

7 

9 

5 

9 

4 

'  4 

15 

Sea  water  five  fathoms  below  surface. 

[Observations  made  in  port  only.] 


o 

o 

o 

o 

o 

o 

o 

Moon  temperature _ . 1 

40.9 

41.1 

42.2 

43.8 

44.3 

47.1 

43.2 

Maximum . 

42 

45 

43 

45 

45 

48 

48 

Minimum . 

40 

38 

41 

42 

44 

46.5 

38 

Range . 

2 

7  . 

2 

3 

1 

1.5 

10 

Barometer, 


IruHui. 

Jnchei. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Mean  of  a.  m.  observations . 

30. 149 

30.056 

30. 115 

30. 182 

29. 751 

29.520 

29.962 

Mean  of  noon  observations . 

30. 163 

30.070 

30.123 

30.172 

29.724 

29.548 

29.966 

Mean  of  p.  m.  observations . 

30. 176 

30.060 

30. 101 

30. 166 

29.733 

29. 549 

29.964 

Maximum . 

30.48 

30.40 

30.  59 

30.55 

30.30 

30. 43 

30.59 

Minimum . 

29.62 

29.48 

29.51 

29.55 

28.58 

28.  68 

2a  58 

Range  . 

0.86 

0.92 

1.08 

1.00 

1.72 

1.75 

2.01 

*  I'rom  the  16tb  to  the  3l8t  of  May.  t  To  2l8t,  inclusive. 


Currentobservations  made  on  hoard  the  United  States  Coast  Survey  schooner  “  Yulcon^  during  the 
voyage  from  San  Francisco^  Cal.^  to  Unalashha^  A,  T.,  in  May^  1873. 


Date. 

Latitude. 

j  Longitude. 

1 

Current. 

Wind. 

Temperature  of  air  and  water ;  distance  and  hour  ! 
of  observation  for  each  day. 

Total 

dist. 

Nautical 

D.  K. 

Obs. 

i- 

D.  11. 

Obs. 

%.  . 

2 

P* 

Direction. 

Direction 

and 

4  hrs. 

8  hrs. 

12  hrs. 

16  hrs. 

20  hrs. 

24  hrs. 

D.R. 

time. 

1 

1  ^ 

p 

W 

strength. 

T. 

D. 

! 

|d. 

T. 

D. 

1 

T. 

D. 

T. 

1  D. 

T. 

D. 

1873. 
April  30 

Pt  of  de. 
parturc. 

0  > 

1  °  * 
37  10 

1 

1 

1 

1  °  ' 
127  54 

Xaut. 

miles. 

part  lire. 

1  o  / 

!  6.41 

0 

66 

0 

62 

0 

60 

0 

59 

0 

59 

0 

70 

May  1 

37  07 

37  06 

1  129  22 

129  30 

0.27 

S.  810  w. 

N.W.,  light. 

62 

15 

60 

20 

60 

17 

60 

19 

60 

28 

59 

25 

124 

1 

1 

1.32  10 

60 

59 

58 

57 

57 

62 

o 

37  36 

37  39 

131  54 

jl3.0 

0.  54 

N.  77  W. 

W.  N.  W., 

59 

18 

60 

20 

60 

17 

59 

16 

60 

25 

58 

24 

120 

1  1 

moderate. 

60 

56 

56 

56 

56 

67 

3 

37  25 

37  21 

135  06 

134  44 

18.0 

0.  75 

S.  77  E. 

N.  W. 

59 

30 

59 

25 

GO 

20 

58 

22 

58 

20 

60 

24 

141 

65 

62 

60 

60 

61 

63 

4 

38  10  1 

38  11 

136  08 

135  56 

9.5 

0.  40 

N.  84  E. 

W.  by  N. 

62 

5 

62 

11 

62 

15 

60 

20 

60 

20 

59 

28 

99 

1 

64 

60 

56 

56 

58 

67 

5 

39  22 

39  21  j 

1.38  12 

138  18 

4.8 

0.20 

S.  78  AV. 

E.,  light. 

58 

12 

59 

26 

58 

20 

57 

22 

58 

25 

58 

27 

132 

1 

62 

59 

57 

56 

56 

62 

6 

40  58 

41  01  j 

141  50 

141  25 

19.0 

0.  79 

N.  81  E. 

S.  E.,  fresh. 

58 

•27 

58 

29 

56 

33 

56 

32 

55 

32 

54 

36 

169 

1 

62 

r-6 

55 

52 

52 

56 

7 

42  50 

42  42 

145  04 

144  46 

15.4 

0.  64 

S.  58  E. 

Southerly, 

54 

38 

53 

38 

54 

32 

51* 

^  25 

53 

36 

51 

27 

196 

1 

moderate. 

56 

51 

51 

50 

51 

52 

8 

44  03 

44  03 

147  52 

147  22 

21.  6 

0.  90 

East. 

S.  W.,  fresh. 

50 

30 

49 

29 

49 

32 

50  j 

24 

49 

25 

48 

29 

159 

I 

1 

50 

45 

42 

44  1 

44 

47 

9 

45  30 

45  30  1 

143  53 

149  05 

8.4 

0.35 

"West. 

S.  W.,  gale. 

47 

28 

46 

21 

44 

12 

14 

45 

14 

46 

20 

109 

48 

44 

43 

43 

43 

48 

10 

46  54 

46  56 

150  39 

150  15 

16,4 

0.68 

X.  83  E. 

S.  W.,  gale. 

46 

17 

47 

15 

44 

19 

45 

16 

44 

26 

44 

14 

107 

1 

1 

43 

43 

42 

42 

42 

45 

11 

48  42 

1 

152  25 

153  23 

Westerly. 

S.W.,  strong 

w.  s.  w.j 

44 

]  5 

43 

19 

44 

14 

43 

16 

43 

36 

42 

38 

138 

45 

43 

41 

40 

39 

42 

12 

50  27  , 

50  24  1 

156  05 

155  22' 

27.4 

1.14 

S.  84  E. 

42 

35 

42 

31 

41 

30 

41 

13 

40 

26 

40 

16 

151 

j 

moderate. 

41 

40 

40 

38 

39 

44 

13 

52  07  1 

52  11  1 

156  10  j 

155  20 

1 

30.9 

1.29 

N.  83  E. 

S.  W.,  light.j 

40 

17 

39 

14 

40 

15 

39 

16  1 

39 

1 

21 

39 

26 

109 

H.  Ex.  133 - 16 
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Heights  of  mountains,  determined  in  1873  iy  triangulation,  and  hy  sextant  altitudes. 

(UNITED  STATES  COAST  SURVEY  SCHOONER  “YUKON”). 

Feet. 

1,145 
4,085 
3,109 
5,334 
7,108 
5,678 
4,988 
*8,868 
844 
3,888 
1,207 
8,683 

*The  heights  marked  ^ith  an  asterisk  depend  for  their  accuracy  upon  the  position  of  the  peak  on  the  charts, 
which  has  been  taken  as  the  true  one.  Gareloi,  from  the  United  States  Exploring  Expedition  of  Binggold  and  Rogers, 
and  Vsevidoff  from  Tebenkoff.  Neither  of  them  had  previously  been  measured,  but  Gareloi  has  been  supposed  to  be 
much  higher,  and  Vsevidoff  lower  than  our  results  show.  My  own  opinion  is  that  the  heights  are  not  far  from  the 
truth, 


Peak  of  Bouldyr .  . 

N’orth  peak  of  Kyska . .  -  .  -  . 

Iron  Island,  or  Clfugul . 

Gareloi,  highest  north  peak . . . 

Tanaga,  highest  north  peak . . 

Adakh,  highest  north  peak . . . . 

Atka,  highest  northeast  peak . 

Vsevidoff  volcano,  Umnak . 

Bogosloff,  volcanic  Island  . . . 

Akutan  Volcano,  highest  point,  edge  of  crater 

Avatanak  Island,  highest  peak . . . . 

Shishaldin  Volcano . 
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ArPENDTX  No.  12. 

MEASUREMENT  OF  A  PRIMARY  BASE-LINE  ON  PEACH-TREE  RIDGE,  NEAR  ATLANTA,  GEORGIA,  IN  1872 
AND  1873,  BY  C.  O.  BOUTELLE,  ASSISTANT.— COMPUTED  AND  REPORTED  BY  CHARLES  A.  SCHOTT, 
ASSISTANT. 

A  reconnaissance  for  the  location  of  a  primary  base  line  in  Georgia  or  South  Carolina,  for 
the  principal  triangnlation  running  along  the  Blue  Ridge,  was  made  in  January,  1872,  by  Assistant 
J.  A.  Sullivan,  under  the  direction  of  Assistant  C.  O.  Boutelle,  and  resulted  in  the  selection  of  a 
site  on  Peach-Tree  Ridge,  in  De  Kalb  and  Gwinnett  Counties,  Georgia,  about  fifteen  miles  northeast 
of  Atlanta,  Ga.  The  summit  of  the  ridge  is  narrow  and  crooked ;  on  it  a  line  of  about  5.8  miles  in 
length  was  found  within  practicable  grades  and  suitable  terminal  points  for  connection  with  the 
primary  triangulation.  The  maximum  slope  for  measure  was  fixed  at  about  49,  being  greater 
than  had  ever  been  attempted  before,  yet  within  the  proper  limits  the  apparatus  would  bear.  After 
inspection  and  approval  by  the  Superintendent,  the  site  was  adopted,  and  subsequently  measured 
three  times.  Near  the  southern  end  is  a  deep  but  narrow  ravine,  which  the  line  had  to  cross  on  a 
grade  about  6  meters  above  ground.  Everywhere  else  the  grades  were  within  3  meters  of  the  sur¬ 
face.  The  ground  consists  of  loam  and  clay ;  about  70  per  cent,  of  the  line  lay  in  woodland.  The 
gulch  near  the  south  end  was  crossed  on  trestle-work,  consisting  of  two  separate  structures,  each 
solidly  braced  with  uprights  covered  by  capsills,  resting  on  which  were  string-pieces  and  sleepers 
for  the  floors.  The  whole  was  meters  wide,  and  built  on  a  descending  slope  of  3^  35'  5  it  proved 
abundantly  stable.  The  measure  was  secured  at  each  point  of  stoppage  by  a  transfer  to  firm 
ground,  for  which  purpose  a  portable  transit  was  set  up  perpendicular  to  the  line  of  the  base. 
About  7J  meters  ofif  the  line,  a  needle-drill-hole  was  made  in  a  copper  tack,  placed  vertically  under 
the  end  of  the  agate  of  the  tube.  Hollows  were  crossed  with  the  tubes  high  on  the  trestles,  crests 
with  the  tubes  low,  for  the  purpose  of  diminishing  the  slope.  A  station  in  and  near  the  middle  of 
the  base  was  occupied  for  astronomical  latitude  and  azimuth.  It  is  in  approximate  latitude  33^ 
54'.4:,  in  approximate  longitude  84^  16'.6  west  of  Greenwich,  and  the  azimuth  of  the  southwest  end 
of  the  base  is  about  52^  8'.  The  approximate*  elevation  above  the  sea-level  is  320  meters.  It  is 
the  seventh  line  measured  with  the  primary  apparatus.  The  southwest  and  the  northeast  ends  of  the 
base  are  each  marked  by  a  granite  monument,  with  an  upper  and  lower  drill  hole  mark  in  copper 
bolts.  Each  monument  is  surrounded  by  four  side-monuments;  two  in  the  line  of  the  base  and  two 
at  right  angles  to  it.  There  are  in  the  line  of  the  base  five  smaller  granite  posts,  like  those  sur¬ 
rounding  the  terminal  monuments;  they  were  intended  to  take  the  place  of  the  usual  (so-called) 
mile  stones  in  the  older  base-lines ;  these  are  placed  in  suitable  positions  on  crests  of  ridges ; 
they  have  a  copper  bolt  with  drill-hole,  and  are  respectively  distant  from  the  southwest  terminus 
273,  547,  753  (middle  base),  978,  and  1276  tubes,  each  of  nearly  6  meters.  The  whole  number  of 
tubes  of  the  measure  is  1558. 

The  first  and  second  measures  being  performed  in  opposite  directions,  it  was  expected  that  any 
effect  in  the  resulting  length  due  to  difference  of  slope  would  become  apparent.  These  measures 
were  made  in  fall  and  winter :  the  first  between  November  8,  1872,  and  December  5, 1872 ;  the  sec¬ 
ond  between  December  5, 1872,  and  January  9, 1873.  But  the  third  measure  was  made  in  summer, 
between  July  31,  1873,  and  August  21, 1873,  in  order  to  test  to  the  utmost  the  quality  of  the  tubes 
respecting  their  compensation  for  different  temperatures  and  during  rapid  changes  of  temperature. 
Comparisons  of  the  tubes  with  the  standard  bar  were  made  immediately  before  the  commencement 
of^the  first  measure  and  during  this  measure  ;  again,  soon  after  the  close  of  the  second  measure. 
A  more  elaborate  comparison  was  had  with  the  standard  immersed  in  glycerine,  the  better  to  ascer¬ 
tain  its  temperature  before  the  third  measure ;  also,  during  it  and  after  its  close. 

The  length  of  the  iron  standard  bar,  which  was  cut  to  length  in  March,  1847,  is  5^.9999407 
±  0“.0000009  at  0^  C.  (for  which  see  Coast  Survey  Report  for  1862,  Appendix  No.  26.)  Its]co-efficient 
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of  expansion  was  ascertained  to  be  0.00000641  ±0.00000002  {vide  same  report) ;  both  determinations 
having  been  made  by  Assistant  J.  E.  Hilgard. 

The  co-efficient  answers  between  the  limits  of  32^  and  100°  Fah.  The  bar  is  consequently  6 
meters  in  length  at  a  temperature  of  33^.54  Fah.  dt  0^.025  Fah.j  expressed  in  terms  of  the  original 
committee  meter  of  the  American  Philosophical  Society  at  Philadelphia.  Comparisons,  made  in 
1867,  at  Paris,  by  Dr.  Barnard  and  Mr.  Tresca,*  showed  its  length  equal  to  1.00000336  meter  of 
the  archives  at  the  temperature  of  freezing  water.  Since  all  base-lines  of  the  Coast  Survey  and 
all  its  computations  have  this  committee  meter  for  their  unit  of  length, t  that  of  the  Atlanta  base 
will  also  be  expressed  in  terms  of  the  same,  in  order  that  all  reductions  hereafter  desired  may  apply 
systematically  to  all  measures. 

Before  entering  upon  the  detailed  account  of  the  operations  and  results  of  the  base,  a  few 
words  respecting  the  condition  of  the  base-apparatus  will  find  a  proper  place  here,  especially  sinc^ 
the  mode  of  treatment  in  the  reduction  of  the  various  measures  in  some  degree  had  to  conform  to 
existing  conditions,  as  developed  by  the  comparisons  themselves.  Though  the  apparatus  was 
described  and  figured  in  Coast  Survey  Report  of  1854,  Appendix  No.  35,  the  present  scarcity  of 
this  report  made  it  desirable  to  reproduce  the  plates  illustrating  its  construction  in  detail.  (See 
Plate  No.  18.)  With  the  exception  of  two  changes — one  due  to  an  accident,  the  other  one  of  design — 
the  apparatus  has  remained  materially  in  the  same  condition  as  when  constructed  in  1845  and  1846 
by  Mr.  W.  Wurdemann  (under  the  direction  of  Superintendent  A.  D.  Bache).  At  Key  Biscayne, 
during  the  measure  of  a  base  in  1855,  one  of  the  agates  of  Tube  No.  1  was  splintered,  and  a  new 
one  was  substituted.  This  same  tube  was  supplied  with  a  new  agate  in  1872,  owing  to  a  defective 
knife-edge  in  the  old  agate.  Tube  1,  up  to  the  accidental  breakage  of  the  agate,  and  Tube  2,  up  to 
this  period  (after  the  measure  of  the  Atlanta  base)-,  when  it  became  desirable  to  thoroughly 
examine  the  apparatus  and  repair  such  parts  as  showed  signs  of  wear,  both  had  evidently  become 
shorter,  partly  it  is  supposed  from  wearing,  partly  from  change  of  form ;  and  it  appeared  also  of 
late  that  there  were  reasons  for  doubting  that  the  compensation  had  remained  as  perfect  as  it  was 
at  first.  Advantage  was  taken  at  the  same  time  to  introduce  some  improvements,  notably  a  Borda 
differential  thermometer,  by  means  of  which,  together  with  the  immersion  of  the  standard  in 
glycerine  during  the  field-comparisons,  it  is  confidently  expected  that  a  much  greater  accuracy  in 
the  measured  length  of  a  base  can  be  attained  than  has  been  found  practicable  heretofore. 

For  determining  the  length  of  the  tubes  at  the  time  of  the  measures  of  the  base,  we  have  the 
following  data :  The  value  of  one  turn  of  the  abuttiug  screw  of  the  Saxton  reflecting-comparator 
was  found  by  repeated  comparisons  (in  June,  1857)  of  five  turns  of  the  screw  with  a  magnitude  of 
0.1  of  an  inch  derived  from  the  Trough  ton  yard-scale;  it  equals  0.01912  i  0.00004  inch,  or  0.48565 
±0.00102  millimeter.  During  the  comparisons  for  length,  there  were  used  six  standard  Gasella  and 
three  Green  thermometers,  which  were  corrected  for  errors  of  graduation  from  special  comparisons 
made  in  February  and  March,  1873.  Another  set  of  six  Green  thermometers,  with  metallic  scales, 
used  in  connection  with  the  comparisons  in  glycerine,  and  for  the  third  measure,  were  also  tested 
in  July,  1873,  and  corrected  for  graduation  errors.  In  the  Gasella  thermometers,  the  maximum  cor¬ 
rection  at  any  one  temperature  is  0^.3 ;  in  the  Green  thermometers,  it  rises  to  0.5  Fah.  The 
value  of  one  division  of  the  scale  of  the  comparator}  was  determined  by  means  of  the  known  value 
of  one  turn  of  the  abutting-screw,  and  found  from  a  large  number  of  sets  of  comparisons  of  whole 
turns  and  of  fractions  of  turns  for  various  parts  of  the  screw  and  for  various  temperatures. 

Four  sets  of  observations  in  November,  1872,  and  January,  1873,  give  1  div.  =  1.384  ±  0.003 
micron  at  40®  Fah.  (one  micron  =  one  millionth  of  a  meter),  and  1  div.  =  1.378  ±  0.003  micron  at 
660  Fah. 

Again,  seven  sets  of  observations  in  July  and  September,  1873,  give  1  div.  =  1.376  ±  0.003 
micron,  which  last  value  was  used  in  connection  with  the  third  measure  of  the  base.  The  minute- 

*  See  Coast  Survey  Report  of  1867,  Appendix  No.  7.  • 

t  The  substitution  of  the  meter  of  the  archives  would  produce  an  increase  of  14.6  units  in  the  seventh  place  of  deci¬ 
mals  in  the  logarithm  of  the  length  of  the  Atlanta  base. 

tA  description  of  this  instrument  will  he  found  in  the  report  of  the  Superintendent  of  Weights  and  Measures 
Senate  Executive  Document  No.  27,  Thirty-fourth  Congress,  third  session,  Washington,  1857,  p.  15.  It  has  since  been 
slightly  improved. 
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ness  of  this  unit  may  be  judged  of  by  the  fact  that  the  expansion  of  the  standard  bar  for  Fah. 
equals  38.46  ±  0.12  microns,  or  27.956  ±  0.084  scale-divisions.  We  have  also  one  turn  of  the  screw 
=350.9  scale-divisions  at  temperatures  near  40^  Fah.  =352.3  scale-divisions  at  temperatures  near 
660  Fah.  — -  353.06  i  0.18  divisions  at  82o.5  Fab.  in  connection  with  the  last  measure. 

A  very  large  number  of  direct  comparisons  of  the  tubes  and  standard  were  made  at  tempera¬ 
tures  as  nearly  stationary  as  was  practicable,  or  only  slowly  rising  or  falling,  and  for  an  absolute 
range  between  32o  and  lOQo  Fah.  In  the  reduction,  care  was  taken,  by  using  alternate  means,  of 
allowing  as  far  as  possible  for  change  of  length  during  comparison  of  tul)e  and  standard  5  and  it  may 
be  noted  that  in  the  earlier  comparisons  they  were  made  by  passing,  in  succession,  through  the  com¬ 
parator  the  standard.  Tube  1  and  Tube  2,  which  process  was  changed  in  the  observations  in  con¬ 
nection  with  the  third  measure  to  taking  five  successive  readings  on  each  before  changing  bar  or 
tube.  In  the  following  synopsis  of  results  for  length  of  tubes,  the  values  are  given  arranged 
according  to  temperature  of  the  standard  for  the  comparisons  in  air,  and  of  the  tubes  for  those  in 
glycerine,  beginning  with  the  lowest  and  ending  with  the  highest.  The  column  headed  “n”  con¬ 
tains  the  number  of  individual  comparisons  in  each  set  5  the  column  headed  “Con.^  indicates  the 
condition  of  the  temperature  with  respect  to  ‘‘rising^,  “falling”,  or  “stationary ”5  the  columns 
headed  “Ti  (III)”  and  “T2”  contain  the  resulting  length  of  the  first  and  second  tubes,  expressed  in 
meters,  and  derived  from  the  known  length  of  the  standard  at  its  temperature  of  comparison,  and 
from  the  measured  difference  of  length  of  it  and  the  tubes  in  each  experiment. 

Synopsis  of  results  for  length  of  Tube  1  and  of  Tube  2. 
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It  is  evident  from  the  above  tables  that  the  tubes  expand  slightly  with  increasing  temperatures — 
in  other  words,  that  they  are  i/n(Zer-compensated, — a  fact  which  was  already  suspected  in  January, 
1864,  when  the  differential  co-efficient  of  expansion  was  roughly  made  out  between  0.0000002  and 
0.0000009. 

The  above  results,  when  projected  in  a  diagram,  further  indicated  that  the  compensation  for 
changes  of  temi)erature  was  still  close, — that  is,  about  21  parts  of  22  remained  compensated  between 
the  range  of  temperature  from  32^  to  71°  Pah. ;  but,  between  temperatures  ranging  from  71°  to  100° 
Pah.,  the  tubes  only  compensated  about  10  parts  in  11.  This  break  of  continuity  about  the  tern- 
perature  71°  Pah.  may  be  explained  by  the  fact  that  when  the  apparatus  was  taken  to  pieces  and 
examined  in  March,  1875,  it  was  found  that  the  two  knife-edges  of  each  lever  had  worn  or  hammered 
(during  transportation  to  and  from  the  base)  grooves  into  the  vertical  abutting-glates  deep  enough 
to  be  felt  when  running  the  nail  across  them.  The  results  for  length  of  tubes  are  somewhat 
obscured  by  the  effect  of  rising  or  falling  temperatures  during  the  comparisons,  and  the  probable 
error  of  the  length  assigned  for  the  whole  base-line  is  materially  increased  by  the  fact  that  there 
are  more  sets  with  rising  than  with  falling  temperatures. 

Por  tube  1,  we  obtain  0  conditional  equations  for  the  co-efficient  a,  in  the  two  equations — 

Ti  with  rising  temperature  =  6® .0000023  -f  a,  {t  —  45o.5) 

Ti  with  falling  temperature  =  5“.9999970  +  a,  —  58°.7) 
the  absolute  terras  arising  from  combination  to  a  mean  of  5  comparisons  between  32®  and  71° 
with  rising,  and  of  4  with  falling  temperatures. 

Similarly,  for  Tube  2,  we  find  a  value  for  the  co-efficient  a„  in  the  equations — 

T2  with  rising  temperature  =  5®.9996529  +  a,,  —  45o.8) 

T2  with  falling  temperature  =  5“.9996426  +  a„  {t  —  58°.4) 
and  taking  the  mean  of  the  constant  terms,  the  following  expressions  for  the  length  of  each  tube 
were  finally  established,  answering  between  temperatures  32^  and  71°,  and  consequently  to  be 
employed  in  the  computation  of  the  first  and  second  measures  : 

Length  of  Tube  1  (III)  =  5^.9999997  +  0“.000001873  (^-520.1) 

Length  of  Tube  2  =  5“.9996478  +  0“.000002688  (e-52o.l) 

with  the  probable  errors  ±  0“.0000144  and  ±  0“.0000193  respectively. 

Por  use  in  connection  with  the  computation  of  the  third  measure  at  high  temperatures,  we 
have  similarly,  from  the  second  part  of  our  table — 

Ti  with  rising  temperature  =  6“.0001110  +  5,  (f  —  87°.4) 

Ti  with  falling  temperature  =  6“.0000582  +  h,[t  —  75o.8) 
with  h,  from  15  equations,  temperature  rising,  and  5,  temperature  falling  ]  and  h,,  from  an  equal 
number  of  equations  for  Tube  2,  viz : — 

T2  with  rising  temperature  =5“.999751 3  +  (t  —  88o.3) 

T2  with  falling  temperature  =5“\9997094  +  {t  —  75°.7) 

Hence — Length  of  Tube  1  (III)  =  6“.0000846  +  0“.00000530  {t  —  81°.6) 

Length  of  Tube  2  =  5“.9997303  +  0.“00000445  [t  —  82o.O) 

with  the  probable  errors  T  db  0“.0000112  and  ifc  0™.0000116  respectively. 

The  above  probable  errors  were  made  out  irrespective  of  temperatures  rising  or  falling,  in  order 
to  include  any  defect  that  may  arise  from  it. 

The  following  table  contains,  for  each  of  the  three  measures  of  the  base  separately,  and  for  each 
subdivision  of  it  by  the  middle  and  line  monuments,  first,  the  mean  temperature  of  measure 
(thermometers  corrected  for  graduation-error);  secondly,  the  mean  length  of  Tubes  1  (III)  and  2  from 
the  above  expressions  and  for  the  temperature  of  measure ;  thirdly,  the  number  of  such  mean  tubes 
or  of  single  tubes ;  fourthly,  the  total  resulting  length  ;  fifthly,  the  correction  for  inclination  of  tubes 
(also  reduced  to  the  temperature  of  measure);  and,  lastly,  the  resulting  horizontal  distance  measured 
between  the  marks  near  the  monuments. 
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Table  of  horizontal  distances  measured  between  temporary  marTcs  near  the  monuments  in  each  of  the 

three  measures. 


Southwest  monu¬ 
ment  to  line- 
monument 
No.  1. 

Line -monument 
No.  1  to  line- 
monument 
No.  2. 

Line  -  mon ament 
No.  2  to  monu¬ 
ment,  middle 
base. 

Middle  base  mon¬ 
ument  to  line- 
monument 
No.  4. 

Line- monument 
No.  4  to' line- 
monument 
No.  5. 

Line -monument 
No.  5  to  north- 
east  monu¬ 
ment 

First  measure. 

Mean  temperatnro,  t,  of  measure 
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410. 18 
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0 
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5m  9998244 

Number  of  mean  tabes,  . . . . 

272  -f  Tube  1 

274 

206 

224  -f  Tube  2 

298 

282 

Length  represented . 

e  1631m.  95648 

[  1643m.  94487 

1235m  96004 

r  1343m  96042 

\  1787m  95098 

16nm  95048 

Correction  for  inclination . 

t  +  6m.  00001 
-  Im.  98162 

> 

-  Im.  63133 

-  Im  57671 

(  -f  5m.  99965 

—  Im  07381 

> 

-  2m.  24198 

-  Im  71578 

Horizontal  distance  measared. . 

1635m.  97487 

1642m.  31354 

1234m  38333 

1348m  88626 

1785m  70900 

1690m.  23470 

Second  measure. 

Mean  temperatare,  t,  of  measare 

420. 12 

490.00 

390. 71 

370.34 

420. 03 

550.26 

Mean  length  of  tabes  at  t . 

5m.  9998010 

5m.  9998167 

5m  9997955 

5m  9997901 

5m.  9998007 

5m  9998310 

Number  of  mean  tubes,  dec  ... . 

272  +  Tube  2 

274 

206 

224  -f  Tube  1 

298 

282 

Length  represented . i 

r  1631m.  94587 

1  1643m.  94978 

12.35m.  95787 

r  1343m  95298 

1  1787m  94061 

1691m.  95234 

Correction  for  inclination . 

t  5m.  99962 

-  Im.  96501 

y 

-  Im.  5:295 

-  Im  54913 

1  -f  5m  99999 
-  Im  05697* 

> 

-  2m.  22488 

-  Im.  72944 

Horizontal  distance  measured. . 

1633m.  98048 

1642m.  37683 

1234m  40874 

1.348m  89600 

1785m  71573 

leOOm.  22290 

Third  measure. 

Mean  temperatare,  of  measare 

930.80 

930.09 

900.61 

890.66 

890.5.3 

870. 34 

Moan  length  of  tubes  at  t . 

5m.9999660 

5m.  9999625 

5m  9999505 

5m  9999458 

5m  9999452 

5m  9909345 

Number  of  mean  tabes,  &c . . . . 

272  +  Tube  1 

274 

206 

224  -f  Tube2 

298 

282 

Length  represented . 

e  1631m.  99075 
(  -f  6m.  00015 

1  1643m.  98973 

1235m.  98980 

r  1343m  98786 

i  5m  99976 

1  1787m  98367 

1691m.  98153 

Correction  for  inclination . 

-  1.97987 

-  Im.  63179 

-  Im  55089 

-  Im  02120 

-  2m.  19686 

^  Im  65693 

Horizontal  distance  measured. . 

1636m.  01103 

1649m  35794 

1234m  43891 

1348m  96642 

1785m  78681 

1690m.  32460 

The  minimum  temperature  during  which  any  one  set  of  tubes  was  laid' was  18^.2  Fah.  (the 
mean  of  6  thermometers),  arid  many  tubes  were  laid  with  the  temperature  below  the  freezing-point 
of  water.  The  maximum  temperature  daring  which  any  one  set  of  tubes  was  laid  was  Fah. ; 

and  many  were  laid  with  the  temperature  of  the  air  above  lOOo. 

The  maximum  inclination  of  a  tube  laid  was  4®  43'  5  and  there  were  a  great  many  with  inclina¬ 
tions  of  4P.  An  impression  of  the  ruggedness  of  the  profile  of  the  base  may  be  conveyed  by  the  fact 
that  the  sum-total  of  the  corrections  for  inclination  amounts  to  no  less  a  length  than  10"'.22123  in 
the  first,  and  to  10“.03754  in  the  last  measure. 

The  preceding  distances,  as  measured  between  the  sites  of  the  monuments,  require  to  be 
reduced  to  them  as  finally  marked,  according  to  the  following  statements  in  the  record : 

The  first  measure  started  from  assumed  southwest  monument,  fixed  sites  for  positions  of  monu¬ 
ments  I,  II,  middle,  V,  and  YI,  and  fell  short  of  position  of  northeast  monument  1®.45695,  as  measured 
with  the  C.  S.  Lenoir  brass  meter  at  56o.4  Fah.  Applying  the  correction  for  length  and  for  expan¬ 
sion,  this  measured  distance  becomes  1*".45728. 

The  second  measure  started  from  end  of  Tube  1558,  or  from  the  exact  spot  where  the  first 
measure  had  terminated ;  end  of  tube  near  V  fell  north  or  short  of  mark  0“.01235 ;  end  of  tube 
near  IV  fell  north  of  murk  0®.00145 ;  end  of  tube  near'M  fell  south  or  beyond  mark  0*”.01395  5  end 
of  tube  near  II  fell  south  of  mark  0“.03475 ;  end  of  tube  near  I  fell  south  of  mark  0“'.09425  ;  and 
near  southwest  monument  the  second  measure  fell  south,  or  beyond  the  starting-point  of  the  first 
measure,  0“.10670. 

The  third  measure  started  from  southwest  monument,  as  in  first ;  near  I,  forward  end  of  tube 
fell  0“.04455  north  of  mark  or  beyond  first  measure ;  near  II,  end  of  tube  fell  north  of  mark 
0“.09000  •y  near  M,  end  of  tube  fell  0“.13705  north  of  mark ;  near  lY,  end  of  tube  fell  0“.21840 
north;  and,  near  Y,  end  of  tube  fell  0™.30005  north  of  mark.  The  distance  between  end  of  tube 
and  the  northeast  monument  was  1“.05635  at  85^  Fah.,  or  1“.05688  when  corrected ;  also,  end 
of  Tube  1558  fell  0®.40010  north  of  end  of  tube  in  first  (and  second)  measure. 
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Applying  these  quantities,  we  obtain  the  following  table  of  measured  horizontal  distances 
between  the  monuments : 


Monnmenta. 

First  raeasore. 

Second  measure. 

Third  measure. 

Mean. 

Meters. 

Meters. 

Meters. 

Meters. 

S.  W”.  to  I 

'  1635. 97488 

1635.96803 

1635.  96647 

1635.96979 

ItoH 

1642. 31355 

1642. 31733 

1642.  31248 

1642.  31445 

IltoM 

1234.38334 

12.34.38794 

1234.  39185 

1234. 38771 

MtoIV 

134a  88627 

1349.88060 

1348. 88506 

134a  88398 

IVto  V 

1785.70901 

1705.70483 

1785. 70515 

1785.  70633 

V  to  N.  E. 

1691. 69199 

1691.  69253 

1691. 68152 

1691. 68868 

S.  W.  to  N.  E. 

9338. 95904 

9338.951-26 

933a  94253 

933a  95094 

The  discrepancies  in  these  measures  when  compared  with  their  respective  means  appear  in  the 
following  table,  expressed  in  millimeters : 


Monuments. 

First 

measure. 

Second 

measure. 

Third 

measure. 

S.  W.  to  I 

I  to  II 

II  toM 

MtoIV 

IVto  V 

VtoN  E. 

S.  W.  to  N.  E. 

MilUmeters. 

-  5.09 

+  0.90 
+  4.37 

-  2.29 

-  2.68 

-  3.31 

Millimeters. 
+  1.76 
-  2.88 

-  0.23 

+  3.38 
+  1.50 

-  3.85 

Millimeters. 
+  3.32 
+  1.97 

-  4.14 

-  1.08 

+  1.18 
+  7.16 

-  a  10 

-  0.32 

+  a4i 

The  table  shows  a  maximum  deviation  in  results  of  about  one  in  a  million.  The  frequent 
change  in  sign  of  the  above  discrepancies  is  taken  as  a  favorable  indication  that  the  lengths  of  the 
tubes  have  been  correctly  assigned  5  and  the  general  accord  of  the  three  individual  measures  among 
themselves  must  be  taken  as  a  severe  test  of  the  accwacy  of  the  co-efficient  of  expansion  of  the 
standard-bar  as  determined  in  1860. 

To  obtain  the  requisite  data  for  the  reduction  of  the  measured  base  to  its  length  at  the  sea- 
level,  the  following  hypsometric  operations  were  undertaken  : 

The  base  was  leveled  by  spirit-level  in  April,  1872,  and  again  in  July,  1873.  At  southwest,  mid¬ 
dle,  and  northeast  stations,  double  zenith-distances  were  measured  to  the  primary -triangulation  sta¬ 
tion,  Stone  Mountain.  At  Stone  Mountain,  double  zenith-distances  were  measured  to  each  of  the  three 
points  of  the  base.  A  line  of  spirit-levelings  was  carried  from  Stone  Mountain  to  the  city  of  Augusta, 
Ga.,  in  December,  1873,  and  January,  1874.  Between  Augusta  and  Port  Eoyal  Sound,  the  levelings 
of  the  railroad-engineers  were  made  use  of ;  lastly,  the  Port  Eoyal  and  Beaufort,  S.  C.,  levelings 
were  connected  directly  with  tidal  observations,  giving  the  following  results  : 

Absolute  height, 
in  meters. 

Mean  of  half  tidal  level  of  the^ocean  from  a  number  of  observed  high  and  low  waters  com¬ 


bined,  with  probable  error  of  i  0™.013 . . .  0. 000 

Bench-mark  on  wharf  at  Beau  fort  \ . . .  2.  087 

Bench-mark  on  gum-tree . * . . . .  . . .  5. 072 

Bench-mark  on  Page’s  Point .  .  5. 924 

Bench-mark  three-fourths  of  a  mile  south  of  Yemassee .  2. 861 

Bench-mark  at  Yemassee  . . . .  6. 988 

Bench-mark  on  willow-oak . . . .  41. 250 

Bench-mark  No.  22  .  39. 262 

Bench-mark  No.  20,  at  Augusta . . .  40. 342 

Bench-mark  No.  10 . .  186. 275 

Bench-mark  No.  6 . . . .  259. 267 

Bench-mark  No.  1,  at  Stone  Mountain  Village . . .  316. 207 

And  Stone  Mountain  ^[ground . . .  513. 948 
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The  non-siniuItaDeous  doable  zenith-distances  between  Stone  Mountain  and  the  base  give  the 
following  results  when  reduced  to  middle  base  A  : 

Elevation  of  middle  base, 
in  meters. 


From  observations  at  southwest  b.ose  and  Stone  Mountain . . .  318. 128 

From  observations  at  middle  base  and  Stone  Mountain .  318.  290 

From  observations  at  northeast  base  and  Stone  Mountain .  318.  728 


Mean  adopted  . .  .  318. 384 


From  tlie  same  observations  it  also  follows  that  the  co-eflBcient  of  refraction  is  about  0.0535 
on  these  lines  and  along  the  base.  To  obtain  the  mean  elevation  of  the  tubes  during  the  measures 
we  combine  the  above  value  for  height  of  middle  base  with  the  levels  of  the  base,  and  add  1“.524 
for  average  height  of  tubes  above  ground.  The  reduction  to  the  half-tide  level  of  the  ocean  is  found 


where — 

b  =  length  of  base ; 
h  =  elevation  above  ocean  ;  and 

P  =  radius  of  curvature*  for  the  latitude  and  azimuth  of  the  base  (log  />  =  6. 804386). 

The  following  table  gives  the  average  elevation  of  tubes  for  each  part  of  the  base,  the  corre¬ 
sponding  reduction  to  the  seji-level,  and  the  resulting  distances. 


HoDuments. 

Average 

elevation. 

Reduction  to 

sea-level. 

Resnlting  lengths. 

m. 

m. 

m. 

S.  W.  to  I 

315. 160 

-0.08089 

1635.88890  1 

I  to  11 

315. 648 

-0. 08133 

1642. 23312  1  4512'".  44T7 

11  to  M 

320. 189 

-0.06201 

1234.32570  J 

M  to  IV 

325. 614 

-0.06891 

1348.81507  j 

IV  to  V 

325.553 

-0.09121 

1785.  61512  ^  4826'".  0322 

V  to  N.  E. 

326.  621 

-0.08669 

1691.60199  J 

9338“.  4799 

We  also  have  the  separate  values  for  length  of  base  from  first,  second,  and  third  measures, 
9338*".4880,  9338*“.4802,  and  9338*“.4715,  respectively. 

It'was  found  by  direct  micrometric  measures  at  southwest  and  northeast  stations  that  the 
station  middle  base  was  0*".0423  off  and  to  the  north  and  west  of  the  direct  line  between  the  ter¬ 
minal  monuments;  the  measured  angle  at  middle  base  being  179^  59' 56^.295  between  northeast 
and  southwest,  counted  in  the  direction  of  azimuths.  The  effect  on  the  length  of  the  base  from 
this  want  of  alignment  is  insensible. 

We  have  a  check  on  the  length  of  the  base  by  means  of  the  angles  measured  at  the  three  base- 
stations  and  at  Stone  Mountain;  thus  starting  from  the  measured  part,  southwest  base  to  middle 
base,  we  can  compute  by  means  of  angles  the  length  of  the  second  part  as  well  as  that  of  the  whole 
base. 

Below  are  given  the  resulting  angles  at  each  station,  directly  derived  from  the  least-square 
adjustment  of  the  directions  measure<l.t  The  corrections  are  due  to  the  necessity  that  three 
geometrical  conditions  must  be  satisfied,  viz:  two  angle-equations  and  the  forward  and  backward 
azimuth  of  the  base  at  middle  base  (in  line)  to  differ  18(P.  The  remaining  excess  of  the  angles 
over  two  right  angles,  in  each  group  of  three,  is  equal  to  the  spherical  excess. 


Oft/  ft 

Stone  Mountain . . .  14  30  01.368  Corr.  —0.013  \ 

Southwest  base . . .  65  44  22.204  -1-0.040  >  Spherical  excess,  0".l86. 

Middle  base .  99  45  36.656  -0.068) 


*  Appendix  No.  11,  Coast  Survey  Report  of  1871,  p.  169. 

t  Those  measured  at  middle  base  having  first  been  reduced  to  line  from  data  given  above. 

H.  Ex.  133 - 17 
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o  /  //  // 

Northeast  base .  82  49  01.328  +0.107  x 

Stone  Mountain . 16  56  35.265  +0.086  >  Spherical  excess,  0'M99. 

Middle  base .  80  14  23.381  +0.031  ) 


Northeast  base .  82  49  01.328  +0.106  \ 

Stone  Mountain .  31  26  36.633  +0.073  >  Spherical  excess,  0''.384. 

Southwest  base .  65  44  32.204  +  0.040  3 


Starting  with  the  smaller  part,  viz,  4512“.448,  we  find  by  the  above  angles  the  whole  base 
9338'“.502,  with  a  difference  from  the  measured  line  of  only  0*".022.  The  measured  length  is  of 
course  superior  to  that  trigonometrically  deduced,  and  it  is  consequently  a  check  on  the  latter 
operation. 

The  probable  error  of  the  computed  length  of  the  base  may  be  made  out  in  two  ways :  firstly, 
by  building  it  up  from  all  known  individual  sources  of  error;  secondly,  by  means  of  the  tabular 
differences  exhibited  above  for  each  part  of  the  base,  and  resulting  from  the  three  separate  measures. 
With  respect  to  the  individual  sources  of  error,  the  accumulative  effect  of  which  is  to  be  found, 
we  have : 

First,  effect  on  the  length  of  the  base  of  the  probable  error  assigned  to  the  standard  bar 
=  ±  0“.0000009  X 1558 =  +  0*“.00140. 

Secondly,  effect  on  the  base  of  uncertainty  in  the  co  efficient  of  expansion  of  standard.  The 
standard  is  6*“  at  33^.54  Fah.  The  mean  temperatures  during  the  three  measures  were  510.41, 
440.70,  and  900.67 ;  hence  the  probable  errors, — 

+  .00000002  X  6  X  17.87  =  ±0*".00000214 
+  .00000002  X  6  X  11.16  =  ±0“.00000134 
±  .00000002  X  6  X  57.13  =  ±0®.00000686 

giving  respectively,  when  multiplied  by  1558,  the  probable  errors  in  the  base  ±0”\00334,  ±0'“.00209, 
and  ±0“‘.01069. 

Thirdly,  the  effect  of  the  probable  error  of  the  comparisons  of  the  tubes  with  the  standard, 
involving  also  the  uncertainty  of  the  differential  expansions  of  the  tubes.  For  the  first  and  second 
measures  we  have  the  mean  length  of  the  tubes, — 

5“.99982375  +  0™.0000022805  {t  -  52o.l)  +  0"\0000168 
and  for  the  third  measure, — 

5‘“.99990745  +  0’‘\0000048750  {t  -  81^.8)  ±  0'».0000114 
hence  effect  on  first  and  second  measures  of  base, — 

±  0’".0000168  X  1558  =  +0«\02617 

and  on  third  measure, — 

±  0^«.0000114  X  1558  =  ±  0"\01776 

Fourthly,  the  effect  of  transfers  of  end  of  tube  to  ground,  or  of  the  reverse  operation  from 
ground-mark  to  agate  of  tube.  The  number  of  transfers  may  be  taken  as  four  a  day:  one  for  pick¬ 
ing  up  mark  in  tbe  morning;  two  for  securing  work  during  lunch;  and  one  of  laying  down  mark 
at  night.  There  were  occupied  in  the  three  measures  17, 13,  and  14  days,  respectively;  and,  with 
the  transfer  error  —  ±0™™.082,  as  found  from  measures  at  Bodies  Island  in  3848,  the  probable 
errors  in  length  of  base  are, — 

+  0.082  -/68  =  ±  0»"™.076 
+  0.082  ±  0™“.592 

±  0.082 -/56-=±0"'"‘.013 

Fifthly,  the  effect  of  contact-errors,  which  include  effect  of  instability  of  apparatus  during 
measure  as  due  to  wind,  to  yielding  of  ground,  or  elasticity  of  the  same,  and  to  other  minor  causes. 
The  value  of  a  contact-error  was  determined  at  Bodies  Island  ±  0"‘"'.010;  hence  effect  on  base, — 

+  0.010  \/l557  =  it  0"’"‘.395 
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CombiuiDg  the  above  five  principal  errors  by  extracting  the  square  root  of  the  sum  of  their 


squares,  we  find — 

Probable  error  of  the  first  measure .  ±26"^.4.‘l 

Probable  error  of  the  second  measure .  i26™“.30 

Probable  error  of  the  third  measure .  i20®»“  79 


Expressed  in  terms  of  the  length  of  the  base,  these  errors  are  3^Vi  o>  ttoVooj  li^arly, 

of  tlie  whole  length.  These  fractions  compare  directly  with  the  i)robable  errors  similarly  expressed 
at  the  other  base  lines,  measured  with  the  same  apparatus,  viz: 


Dauphin  Island,  1847 . 

Bodies  Island,  1848 . 

Edisto  Island,  1850 . . . 

Key  Biscayne,  1855 . . . 

Cape  Sable,  1855 . 

Eppiug  Plains,  1857 .  . 

Peach  Tree  Ridge,  1872  and  1873 
from  three  measures. 


4T'5oOO 

T25  5liTr 

'4  T'8  O  U 

_ 1_  _ 

4  5  4  4  U  U 

_  L  _ 

4  0  1)  0  0  0 


5  S]  6  0  0 

_ 1 

5  (i  I  8  8  O 


The  somewhat  inferior  accuracy  reached  in  the  first  and  second  measures,  when  compared  with 
the  accuracy  of  the  older  base-lines,  may  be  Plainly  attributed  to  deterioration  in  the  apparatus 
from  wear.  The  comparatively  greater  accuracy  reached  in  the  third  measure  is  due  to  the  com. 
parisons  having  been  made  in  glycerine  instead  of  those  taken  in  air.  The  final  accuracy,  the 
greatest  reached  in  any  of  our  base-lines,  is  of  course  due  to  the  fact  that  three  measures  were 
made,  which  is  believed  to  be  uuequaled  in  the  history  of  geodesic  operations. 

If  we  attempt  to  deduce  a  probable  error  of  the  base  from  the  differences  of  each  measured 
part  compared  with  its  mean,  which  would  include  all  errors  except  those  arising  from  the  uncer¬ 
tainty  of  the  standard,  we  should  find,  after  allowing  for  the  latter,  the  probable  errors  ±2“»«.G9, 
±2'”'”.93,  and  ±4"‘'”.10,  respectively,  for  the  three  measures.  These  errors  are  much  smaller  than 
thojie  deduced  above;  but  there  can  be  no  question  as  to  which  set  of  values  should  be  retained. 
In  the  first  place,  it  is  a  precarious  proceeding  to  deduce  probable  errors  from  three  separate  (and 
not  independent)  measures;  secondly,  the  possibility  of  an  accumulation  of  errors  of  known  indi¬ 
vidual  magnitude  can  not  be  ignored.  That  the  probable  errors  last  made  out  should  be  smaller 
than  those  first  made  out  is  rather  fortuitous,  yet  satisfactory  in  itself.  In  couformit}”  with  our 
deductions  for  probable  error  of  the  older  base-lines,  we  have : — ^ 


Length  of  base,  first  measure .  9338'“.4880  ±  0“'.02G4 

Length  of  base,  second  measure .  9338“.4802  ±  0'’^.02G3 

Length  of  base,  third  measure  . .  9338“.4715  i  0*".0208 


Considering  that  these  are  so-called  “entangled  measures^ — that  is,  they  and  their  probable 
errors  are  not  independent — we  have  weighted  mean  of  the  first  and  second  measures,  9338“.4841 
±  0"‘.02G3,  and  the  combination,  by  weights,  of  this  with  the  last  measure,  9338“.47G3  ±  0’".01GG, 
which  latter  value  is  i^roposed  for  adoption  as  the  final  length  assignable  to  the  Atlanta  base. 

We  have  also  the  separate  parts,  using  weights  as  above, — 


Southwest  base  to  middle  base.  . .  4512"*.44G0 

Middle  base  to  northeast  base .  482G"‘.0303 


The  logarithms  of  these  lengths,  together  with  their  probable  errors,  are  as  follows  : — 


log  whole  base .  3.97027G0  214  i  0.0000007  729 

log  first  part .  3.G544120  IG 

log  second  part . . .  3.G835900  47 


which  logarithms  should  be  used  in  the  computations  for  adjustment  of  the  triangulation. 
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Description  of  the  compensation  hose-apparatus  of  the  United  States  Coast  Survey. — By  Lieut.  E.  B. 

Bunt,  U.  S.  A.,  Assistant  in  the  United  States  Coast  Survey. — { With  Sketch  No.  18.) 

[Reprint  from  Appendix  No.  35,  Coast  Survey  Report  for  1854,  pp.  *103  to  *108.] 

The  main  essentials  for  a  base-measuring  apparatus  arc  embraced  in  the  following  general 
conditions : 

I.  The  extreme  points  of  the  apparatus  used  as  ineasuring-liinits  must,  under  all  circumstances 
of  operation,  remain  at  an  invariable  distance  from  each  other,  or  the  corrections  for  variations  in 
this  distance  must  be  capable  of  easy  aud  accurate  determination. 

II.  The  distance  between  the  measuring-limits  must  be  compared  with  the  standard  unit  of 
length  to  the  last  degree  of  attainable  accuracy,  and  its  precise  length  so  determined. 

III.  In  the  apparatus,  the  necessary  parts  and  constructions  for  its  easy  and  safe  transporta¬ 
tion,  linn  support,  accurate  contacts  or  coincidences,  for  slope-measurements,  and  also  all  requisite 
auxiliaries  to  the  several  adjustment-manipulations,  must  be  so  provided  aud  combined  as  to  give 
the  whole  a  union  of  portability,  convenience,  aud  delicacy. 

The  Coast  Survey  apparatus,  as  it  now  stands,  was  devised  with  special  regard  to  all  the 
conditions  for  extreme  accuracy  and  convenience  in  the  field.  Some  slight  modifications,  indicated 
by  experience  in  its  use  during  the  measurement  of  three  base-lines,  have  since  been  embodied; 
but,  in  the  main,  the  apparatus  remains  unaltered  from  the  plans  devised  by  Professor  Bache  in 
1845,  and  executed,  under  his  direction,  in  1845  and  1846,  by  Mr.  William  Wurdemann,  then 
mechanician  of  the  Coast  Survey,  to  whom  many  of  the  details  of  arrangement  are  due.  It  may 
here  be  stated  that  the  experience  of  three  base-line  measurements  with  this  apparatus  has  fully 
shown  it  to  be  a  highly  satisfactory  solution  of  the  problem  proposed,  and  it  has  been  found  to 
excel  alike  in  accuracy,  economy,  aud  facility  of  use. 

A  base-line  being  duly  reconnoitered,  opened,  and  graded,  and  monuments  being  fixed  for  the 
permanent  preservation  of  its  extremities,  or  the  base  station-points,  the  measurement  proper 
proceeds.  The  apparatus  sent  to  the  field  for  this  puri^ose,  when  a  primary  base  is  to  be  finally 
measured,  consists  of  the  following  parts:  1.  Two  measuring-tubes,  exactly  alike,  each  being 
packed  for  transportation  in  a  wooden  box.  2.  Six  trestles  for  supporting  and  adjusting  the  tubes, 
three  being  fore-trestles  and  three  rear-trestles,  each  of  which  is  packed  for  transportation  in  a 
three-sided  w^ooden  box.  3.  Eight  or  more  iron  foot-plates,  on  which  to  support  the  trestles ;  and 
a  wooden  frame  is  afterward  made,  to  serve  as  a  guide  in  laying  down  the  foot-plates.  4.  Mauipu- 
lating-handles  for  the  adjustments;  a  theodolite  for  making  the  alignment,  and  for  occasionally 
refening  the  tube-end  to  stakes  driven  for  the  purpose;  also  some  minor  auxiliaries.  5.  A  standard 
six-meter  bar  of  iron,  in  its  wooden  case,  arranged  for  comparisons,  and  a  Saxton’s  pyrometer, 
.arranged  for  indicating  minute  variations  in  length. 

The  measuring-tubes  are  carefully  compared  with  the  standard  bar  before  beginning  the 
measurement,  and  again  after  its  completion,  to  make  sure  of  the  exact  condition  of  the  somewhat 
complex  mechanism  in  the  measuring-tubes.  For  these  field-comparisons,  the  pyrometer  is  sim. 
plified,  by  causing  the  bar  or  tube  undergoing  comparison  to  abut  against  the  spherical  head  of  an 
arm,  springing  horizontally  from  the  vertical  axle,  to  which  is  attached  the  mirror  for  reflecting  the 
remote  arc-graduations  into  the  telescope  fixed  on  this  arc.  Variations  or  inequalities  of  the  bars 
examined  act  on  the  arm,  and  thus  turn  the  mirror,  causing  it  to  reflect  the  corresponding  arc¬ 
reading  into  the  telescope.  ^A  spring  is  so  arranged  as  to  make  the  arm-head  press  with  a  constant 
pressure  against  the  bar-end. 

When  the  comparison  with  the  standard  is  completed,  the  foot-plates  are  successively  placed 
by  the  aid  of  the  wooden  spacing-frame,  which  gives  an  approximate  distance  and  alignment. 
Four  trestles  are  so  placed  and  leveled  on  these  plates  that  the  three  foot-screws  of  each  rest  in 
three  radial  grooves  of  the  plates.  The  two  tubes  are  then  mounted  on  their  trestles,  aud,  the  rear 
extremity  having  been  adjusted  vertic.ally  over  the  station-point,  the  fore-tube  is  then  adjusted  to 
make  a  contact  with  the  rear-tube  extremity  by  means  of  a  level  of  contact.  Both  tubes  have  to 
be  first  aligned  by  the  aid  of  a  theodolite  advanced  some  distance  on  the  line  or  following  the 
measurement,  in  the  field  of  w^hich  two  standing  sights,  one  on  each  tube,  are  made  to  cover.  The 
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placing  of  plates  proceeds  as  fast  as  is  necessary  for  keeping  work  always  provided  for  the  tubes, 
and,  the  extra  trestles  being  duly  placed  and  approximately  adjusted,  the  rear-tube  is  carried 
forward  in  place  and  the  adjustments  executed.  Thus  the  components  of  the  apparatus  are  carried 
from  rear  to  front  in  a  determined  order;  and  the  measuring  operations  consist  in  the  preparation 
for,  and  execution  of,  these  progressive  transfers,  in  effecting  the  more  delicate  adjustments,  and 
in  making  a  full  record  of  «all  the  essential  circumstances.  Points  marked  on  copper  nails  in  the 
heads  of  well-driven  stakes  usually  indicate  temporarily  the  end  of  each  day’s  work,  and  great  care 
is  taken  permanently  to  secure  the  precise  extremity,  or  base-station  point,  from  all  disturbance. 

From  this  synopsis  of  the  general  character  and  mode  of  using  the  Coast  Survey  base-appa¬ 
ratus,  a  ready  and  intelligent  transition  to  the  details  of  its  composition  and  construction  can  now 
be  made.  While  many  minute  arrangements  and  parts  of  this  apparatus  must  here  be  unnoticed, 
I  will  endeavor  to  present  a  satisfactory  summary.  *  *  •  *  •  ♦  ♦ 

The  tube  is  a  spar-shaped  double  casing.  Fig.  1,  designed  especially  to  embrace  and  protect 
the  trusses  which  support  and  stiffen  the  system  of  bars  on  which  the  actual  measurement  depends. 
Its  length  is  nearly  six  meters,  or  about  twenty  feet.  The  length  of  any  simple  bar  of  iron,  or  other 
metal,  is  so  much  affected  by  variations  of  its  teniperature  as  to  make  it  necessary,  where  such 
bars  are  used  for  base-measurements,  constantly  to  observe  and  correct  for  the  temperature;  the 
formula  for  correction  being  derived  from  previous  experiments.  But  changes  of  temperature 
cannot,  in  this  case,  be  exactly  determined  so  as  to  know,  at  a  given  moment,  the  precise  condition 
of  the  bar  undergoing  change  ;  hence  the  temperature-correction  is  always  uHcertain  in  its  value, 
besides  causing  much  extra  labor  in  observing  and  reducing.  This  makes  apparent  the  importance 
of  an  arrangement,  the  limiting  points  of  which  will  always  be  found  at  a  constant  distance  apart, 
under  all  held  circumstances  of  temperature.  No  single  material  can  give  this  exemption  from 
expansions  and  contractions.  It  is  found,  however,  in  a  combination  of  two  metals  having  differ¬ 
ent  rates  of  expansion,  and  hence  admitting  a  resort  to  the  principle  of  compensation,  illustrated 
in  the  gridiron  or  compensating  clock-pendulum. 

This  principle  was  independently  applied  to  the  construction  of  base-apparatus,  composed  of 
two  bars,  one  of  brass  and  one  of  iron,  connected  by  a  lever  of  compensation  at  their  ends,  first  by 
Colonel  Colby,  in  the  Ordnance  Surv’ey  of  Ireland  in  1827  (see  Captain  Yolland’s  Lough  Foyle 
Base,  p.  10);  and  again  by  Mr.  Borden,  of  Fall  River,  in  the  Massachusetts  Survey,  during  the 
winter  of  1830.  (See  Palfrey’s  Tables,  Survey  of  Mass.,  p.  1;  Am.  Phil.  Trans.,  vol.  ix,  p.  34; 
and  N.  Am.  Rev.,  Oct.,  1845,  j)p.  458-461.)  Mr.  Borden  made  no  provision  for  causing  the  two  bars 
in  his  apparatus  to  change  their  temperatures  at  the  same  rate,  though  his  tin  tubular  arrange¬ 
ment  admirably  checks  the  frequency  and  rapidity  of  such  changes  as  in  practice  they  must 
undergo.  Colonel  Colby  attempted,  by  the  aid  of  varnishes  and  lampblack  coatings,  as  fixed  by 
numerous  experiments  in  1827,  to  make  both  bars  maintain  the  same  temperature  during  the 
changes  of  surroundinsr  heat.  He  made  both  bars  of  the  same  cross-section,  and  thought,  by  regu¬ 
lating  the  surface-radiation  and  absorption,  to  effect  the  required  equalization  of  rate  for  heating 
and  cooling.  His  method,  though  giving  a  good  approximation,  is  radically  faulty  in  not  taking 
the  specific  heats  and  conducting  powers  of  the  bars  into  the  account.  The  method  first  introduced 
and  origiuated  by  Professor  Bache  is  capable  of  insuring  a  very  perfect  equalization  of  temper¬ 
ature  iu  the  two  bars.  By  numerous  experiments  in  1845  and  1846,  he  so  arranged  the  cross-sec¬ 
tions  of  the  bars  as  that,  while  the  two  have  equal  absorbing  surface,  their  masses  are  inversely  as 
their  specific  heats,  allowance  being  made  for  their  different  conducting  powers.  Thus,  while  each 
receives  the  same  accession  of  heat  in  a  gi\ien  time,  the  temperature  of  the  two  will  continue  equal, 
because,  except  for  the  conducting  rates,  their  masses  are  inversely  as  their  specific  heats.  The 
same  varnish  on  both  surfaces  gives  them  equal  absorbent  powers.  The  last  minute  adjustment  of 
compensation  was  effected  by  making  one  surface  slightly  more  absorbent  than  the  other,  as 
required  by  circumstances.  Thus,  as  both  bars  vary  essentially  together,  the  point  of  com'pensa- 
tion  is  never  shifted  by  their  diverse  actions  under  thermal  variations.  - 

A  bar  of  brass  and  a  bar  of  iron,  each  less  than  six  meters  long,  are  supported  j)arallel  to  each 
other,  and,  at  one  end,  are  so  firmly  connected  together  by  means  of  an  end-block,  iu  which  each 
bar  is  mortised  and  strongly  screwed,  as  there  to  preserve  an  unalterable  relation.  The  brass  bar, 
which  has  the  largest  cross-section,  is  sustained  on  rollers  mounted  in  suspending  stirrups;  and 
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tlie  iron  bar  rests  on  small  rollers,  which  are  fastened  to  the  iron  bar,  and  run  on  the  brass  one. 
Supporting-screws  through  the  sides  of  the  stirrups  are  adjusted  to  sustain  the  bars  in  place,  and 
also  serve  to  rectify  them.  Thus,  while  the  two  bars  are  relatively  fixed  at  one  end,  they  are  else¬ 
where  free  to  move,  and  hence  the  entire  expansions  and  contractions  are  manifested  at  the  free 
end.  The  medium  of  connection  between  the  free  ends  of  the  two  bars  is  the  lever  of  compensationj 
which  is  joined  to  the  lower  or  brass  bar  by  a  hinge-pin,  around  which  it  turns  during  changes  of 
temperature.  A  steel  plane  on  the  end  of  the  iron  bar  abuts  against  an  agate  knife-edge  on  the 
inner  side  of  the  lever  of  compensation.  This  lever  terminates  in  a  knife-edge,  turned  outward  at 
such  a  distance  from  the  Renter  pin  and  tlie  other  knife-edge  bearing,  that  the  end  edge  will  remain 
unmoved  by  equal  changes  of  temperature  in  the  two  bars.  The  end  edge  presses  against  a  steel 
face  in  a  loop  made  in  the  sliding  rod.  This  rod  slides  in  a  frame  fastened  to  the  top  of  the  iron 
bar,  and  passes  through  a  spiral  spring,  which  acts  with  a  constant  force  to  press  the  loop  against 
the  knife  edge.  The  outer  end  of  the  sliding-red  bears  the  limiting  agate  plane.  Thus  the  end 
agate  is  not  affected  in  position  by  the  expansions  of  the  brass  and  iron,  aeting  as  they  do  at  pro¬ 
portional  distances  along  the  lever  of  compensation,  measured  from  its  sliding  end  bearing.  The 
rates  of  expansion  for  iron  and  brass  may  safely  be  taken  as  uniform  between  the  extreme  expan-' 
sious  and  contractions  to  which  they  are  subject  in  practice,  and  the  compensating  adjustment  once 
made  is  permanent. 

The  stirrups  sustaining  the  rollers  on  which  the  brass  bar  runs  are  made  fast  to  the  main 
horizontal  sheet  of  the  iron  supporting  and  stiffening  work.  This  consists  of  a  horizontal  and  a 
vertical  plate  of  boiler-iron,  joined  along  the  middle  line  of  the  horizontal  sheet  by  two  angle  irons, 
all  being  permanently  riveted.  Circular  openings  are  cut  out  from  both  plates  to  lighten  them  as 
much  as  practicable.  A  continuous  iron  tie-plate,  turned  up  in  a  trough-form,  connects  the  bot¬ 
toms  of  all  the  stirrups.  At  the  ends,  stiffening  braces  connect  the  two  plates. 

We  now  pass  from  the  compensating  to  the  sector  end  of  the  tube,  at  which  extremity  are 
arranged  the  parts  giving  the  readings,  and  for  adjusting  the  contacts  between  successive  tubes  in 
measuring,  thus'makiug  it  the  station  of  the  principal  observer.  The  sector  end  terminates  in  a 
sliding  rod^  which  slides  through  two  upright  bars,  and  at  its  outer  end  bears  a  blunt  agate  knife- 
edge,  horizontally^^arranged,  which  in  measuring  is  brought  to  abut  with  a  uniform  pressure 
against  the  limitiug'agate  plane  of  the  compensating  end  of  the  previous  tube.  At  its  inner  end, 
this  sliding-rod  rests  against  a  cylindrical  surface  on  the  upright  lever  of  contact^  so  mounted  as  at 
its  bottom  to  turn  around  a  hinge-pin.  At  top,  this  lever  rests  against  a  tongue,  or  drop-lever, 
descending  from  the  middle  of  the  level  of  contacty  which  is  mounted  on  trunnions.^  The  sliding- 
rod,  when  forced  against  the  side  of  the  lever  of  contact,  presses  its  top  against  the  tongue  of  the 
level,  and  thus  turns  the  level  by  overcoming  a  preponderance  of  weight  given  to  its  farther  end, 
to  insure  the  contact  being  always  at  a  constant  pressure  between  the  agates,  the  same  force  being 
always  required  to  bring  the  bubble  to  the  center. 

The  sector  is  a  solid  metal  plate,  mounted  with  its  center  of  motion  in  the  line  of  the  sliding- 
rod,  and  having  its  arc  graduated  from  a  central  zero  to  the  limits  of  ascending  and  descending 
slopes  on  which  the  apparatus  is  to  be  used.  A  fixed  vernier  in  contact  w  ith  the  arc  gives  the 
slope  readings.  A  long  level  and  bubble-scale  are  so  attached  and  adjusted  to  the  face  of  the  sec¬ 
tor-plate  that  the  zeros  of  the  level  and  of  the  limb  correspond  to  the  horizontal  position  of  the 
whole  tube.  If,  then,  on  slopes,  the  bubble  be  brought  to  the  middle  by  raising  or  lowering  the 
arc  end  of  the  sector  (a  movement  made  by  a  tangent-screw,  whose  milled  head  projects  above  the 
tin  case  of  the  tube),  the  vernier  will  give  the  slope  aWwhich  the  tube  is  inclined,  and  the  sloping 
measure  is  readily  reduced  to  the  horizontal  by  means  of  a  table  prepared  for  the  purpose.  The 
level  of  contact  and  the  lever  of  contact,  with  their  appendages,  are  all  mounted  on  the  sector  and 
])artake  of  its  motions.  A  knife-edge  end  of  the  sliding-rod  presses  on  the  cylindrical  face  of  the 
contact-lever,  this  cylinder  being  concentric  with  the  sector,  and  the  sector  can  therefore  be  turned 
without  deranging  the  contact.  In  fact,  the  contacts  are  made  with  the  sector-level  horizontal, 
thus  insuring  the  accuracy  of  the  contact-pressure.  The  contact-lever  is  supported  at  bottom  by 

*  The  device  of  the  level  of  contact  is  supposed  to  be  due  to  the  elder  Repsold,  who  applied  it  first  to  the  compariug- 
apparatus  used  by  Bessel,  iu  constructing  the  Prussian  standards  of  length.  A  duplicate  of  that  comparator  was  pro¬ 
cured  for  the  Coast  Survey,  by  F.  R.  Hassler,  Suporiutendeut,  in  184*2. — [Note  added  in  1875.] 
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two  braces  dropping  down  from  the  sector-plate,  and  a  spring,  acting  on  a  pin  in  the  lever,  steadies 
it  against  an  adjusting  screw-end.  A  bracket  from  the  sector-plate  receives  the  trunnions  of  the 
contact-level.  A  small  screw  projects  from  the  end  of  the  tube  to  clamp  or  set  the  lever  and  level 
of  contact  against  a  pin  in  the  sector  for  security  in  transportation. 

What  is  called  the  fine  motion^  required  for  adjusting  the  contacts  between  the  successive  tubes, 
is  produced  by  means  of  a  compensating  rod  or  tube,  one  end  of  which  is  attached  to  the  truss- 
frame  by  a  bracket  over  the  rear  trestle,  and  the  other  receives  a  screw  terminating  in  a  projecting 
milled  head.  This  screw  turns  freely  in  a  collar,  bearing,  by  a  projecting  arm,  against  the  cross¬ 
bar  which  joins  the  main  brass  and  iron  bars,  and  its  nut  is  in  the  end  of  the  compensation-rod. 
By  turning  the  screw  in  one  direction,  the  bars  are  pushed  forward,  and  the  opposite  turning  per¬ 
mits  a  spiral  spring,  arranged  for  the  purpose,  to  push  back  the  system  of  bars,  which  slides  through 
its  supports.  Thus  the  contact  is  made  by  turning  the  screw  until  the  contact-level  is  horizontal. 
The  compensating-rod  is  composed  of  several  concentric  tubes,  alternately  of  brass  and  iron, 
arranged  one  within  the  other,  and  fastened  at  opposite  ends  alternately.  Thus,  when  a  contact 
has  been  made  by  the  fine-motion  screw,  changes  of  temperature  will  not  produce  derangement,  as 
would  be  the  case  if  this  rod  were  not  compensating.  The  arrangement  permits  the  observer  con¬ 
veniently  to  work  the  fine-motion  screw,  and  to  observe  its  action  on  the  contact-level. 

The  apparatus  thus  described  is  inclosed  in  a  double  tin  tubular  case  5  diaphragms  being  adapted 
Tor  supporting  and  strengthening  the  whole.  The  air-chamber  between  the  two  cases,  1 J  inches 
apart,  is  a  great  check  on  heat-variations.  Three  side-openings,  with  tin  and  glass  doors  in  each 
tube,  permit  observations  of  the  parts  and  of  inserted  thermometers.  The  ends  are  closed^  only  the 
sliding-rod  ends  projecting  at  each  extremity,  exposing  the  agates.  Brass  guard-tubes  protect  these, 
and  for  transportation  tin  conical  caps  are  screwed  on  the  tube  ends.  The  fine-motion  screw,  the 
sector- tan  gent  screw,  and  the  contact-lever-clamp  screw  project  beyond  the  case.  The  tube  is 
painted  white,  which,  with  the  air-chamber  and  thorough  compensation,  effectually  obviates  all  need 
of  a  screen  from  the  sunshine,  which  has  usually  been  deemed  requisite. 

The  tube  rests  ou  a  fore  trestle  and  rear  trestle,  which  are  alike,  except  in  the  heads.  Each 
trestle  has  three  legs,  composed  of  one  iron  cylinder  moving  in  another  by  means  of  a  rack,  pinion, 
and  crank,  so  as  to  raise  or  sink  the  head-plate.  The  leveling  and  finer  adjustment  are  by  means 
of  a  foot-screw  in  each  leg,  by  working  which  a  circular  level  on  the  connecting-frame  is  adjusted. 
A  large  axis-screw,  resting  on  the  connecting-frame,  and  rising  into  a  tubular  nut,  is  turned  by 
beveled  pinions  worked  by  a  crank,  and  thus  raises  or  lowers  this  tubular  nut  and  the  cap-piece 
which  it  supports  at  top.  The  axis-screw,  the  leg-racks,  and  the  foot-screws  give  three  vertical 
movements  in  the  trestle,  by  which  its  capacity  for  slope-measurements  is  much  amplified. 

In  the  cap  of  the  rear  trestle,  a  lateral  and  a  longitudinal  motion  are  provided  for,  by  means 
of  two  tablets  arranged  to  slide,  the  upper  one  longitudinally  on  the  lower  one,  and  the  lower 
laterally  on  the  head-plate  of  the  axis-screw  tube.  Long  adjusting  screw-handles  extend  to  the 
observer’s  stand  from  these  two  plates  and  from  the  axis-screw,  enabling  him  to  raise  or  lower,  to 
slide  forward  or  back,  to  the  right  or  the  left,  the  rear  end  of  the  tube.  The  fore  trestle  is  similar, 
except  that  its  head  is  only  arranged  for  a  lateral  movement,  and  a  second  observer  makes  its 
adjustments  by  a  simple  crank. 

Four  men  can  carry  a  tube,  by  levers  passed  through  staples  in  blocks  strapped  under  the 
tubes.  The  principal  observer  and  an  assistant  make  the  contacts  and  rectifications,  the  first 
assistant  directs  the  forward  tube,  and  another  preserves  the  alignment  with  a  theodolite.  A  care¬ 
ful  recorder  notes  down  the  observations,  and  an  intelligent  aid  places  the  trestles  and  foot-plates. 
The  labor  of  grading,  especially  in  level  sand-lines,  is  quite  trifling. 

The  first  base-line  measured  with  the  apparatus  now  described  was  the  Dauphine  Island  base, 
near  Mobile,  and  about  six  and  two-thirds  miles  long,  which  was  measured  by  Professor  Bache  in 
1847.  (Coast  Survey  Keport,  1847,  p.  39.)  The  party  was  on  the  ground  six  weeks,  between  April 
30  and  June  12,  though  only  17  working-days  were  consumed  in  the  final  measurement.  The 
greatest  day’s  work  Avas  183  tubes,  or  near  seven-tenths  of  a  mile.  From  some  remeasurements 
the  greatest  supposable  error  for  the  entire  base  was  computed  to  be  less  than  six-tenths  of  an  inch. 

The  second  base-measurement  with  this  apparatus  Avas  also  by  Professor  Bache  in  1848  (Coast 
Survey  Eeports,  1848,  p.  43,  and  1849,  p.  38),  being  the  Bodies  Island  base.  North  Carolina, 
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fibout  six  and  tbree-quarter  miles  long.  Ten  working-days  were  employed  in  the  actual  measure¬ 
ment,  between  the  4tli  and  23d  of  November.  The  greatest  day’s  work  was  1,G92  meters,  or  l.OG 
miles,  in  eight  and  a  half  hours.  Several  partial  remeasurements  give  the  total  probable  error 
for  the  entire  base  at  less  than  one-tenth  of  an  inch,  and  the  greatest  supposable  error  at  less  than 
three-tenths  of  an  inch. 

The  only  other  base  hitherto  measured  with  these  means  is  the  Edisto  Island  base.  South  Caro¬ 
lina,  which  operation  was  conducted  by  Professor  Bache,  between  the  3d  and  18th  of  January,  1850 
(Coast  Survey  Report,  1850,  p.  31) ;  thirteen  days  being  occupied  in  the  actual  measurement.  Its 
length  is  about  six  and  two-thirds  miles,  and  it  was  much  more  uneven  than  the  previous  base.  The 
greatest  day’s  work  was  1,122  meters,  or  about  three-fourths  of  a  mile.  A  partial  remeasuremeut 
gave  one-tenth  of  an  inch  as  the  probable  accidental  error  of  measurement  for  the  whole  base. 

It  will  be  abundantly  evident,  on  examining  the  results  of  other  modes  of  measurement,  that 
the  Coast  Survey  apparatus  is  a  superior  combination  of  the  requisite  elements  for  such  operations, 
giving  a  gain  in  accuracy,  rapidity,  and  economy  of  use  over  its  predecessors.  The  multiplication 
of  bases  is  no  longer  a  source  of  such  formidable  expenditures  of  time  and  money  ;  hence  geodetic 
operations  are  much  facilitated  and  benefited  by  this  fundamental  improvement  in  the  instruments 
employed.  The  more  perfect  compensation  from  regulating  the  masses  of  the  bars,  the  application 
of  the  principle  of  contact-indication  by  the  level,  the  stiffness  of  the  support  for  the  bar-system, 
the  sector  for  slope-measurements,  and  the  trestles,  combining  such  a  variety  of  movement  with 
very  great  firmness — these  features  all  attest  the  thorough  study  of  the  problem,  which  was  made 
by  Professor  Bache,  preparatory  to  calling  forth  the  peculiar  skill  of  Mr.  Wiirdemann.  Bessel’s 
contact-level,  before  employed  in  the  comparison  of  standards,  has  the  same  readily  available 
accuracy  in  this  apparatus,  and  should  supersede  the  comparing-microscope  entirely  for  final  meas¬ 
urements.  For  field-comparisons  with  standards,  the  peculiarly  elegant  principle  of  Saxton’s 
pyrometer  is  even  better  than  the  contact-level. 

AVhatever  improvements  may  still  need  to  be  made  in  base-measuring  apparatus,  this  important 
point  is  now  reached :  that  the  bases  are  measured  at  once  with  an  accuracy  far  exceeding  that  of 
the  angular  measures  given  by  any  practicable  number  of  repetitions  on  portable  fingle-instruments, 
and  of  the  same  order  with  the  comparisons  between  the  actual  standards  and  their  copies  used  in 
the  measurements. 


SUPPLEMENT. 

Up  to  1874,  the  indications  of  the  thermometers  within  the  tubes  have  been  taken  as  the  means 
for  applying  any  residual  correction  for  want  of  perfect  compensation  which  might  be  shown  to  be 
requisite.  While  this  correction  is  only  of  very  small  amount,  and  affects  the  length  of  a  base  only 
so  far  as  the  mean  temperature  during  the  measurement  of  a  base-line  is  different  from  that  at 
which  the  apparatus  has  been  compared  with  the  standard  bar,  it  is,  nevertheless,  subject  to  the 
uncertainty  arising  from  the  fact  that  those  thermometers  do  not  show  the  actual  temperature  of 
the  compensating  bars,  except  when  the  temperature  has  been  stationary  for  some  time.  In  order 
to  obviate  this  source  of  error,  an  arrangement  has  been  designed  and  adapted  to  the  apparatus 
by  Assistant  J.  E.  Hilgard,  by  which  the  difference  in  the  length  of  the  two  bars  may  be  read  on 
a  scale  attached  to  the  iron  bar  by  means  of  a  vernier  fixed  to  the  bravss  bar,  forming  a  “  Borda 
thermometer”,  as  shown  in  Fig.  3.  The  scale  is  divided  to  half-millimeters,  of  which  the  vernier 
indicates  the  fiftieth  part,  so  that,  by  means  of  a  long-focus  microscope,  the  difference  may  be  read 
to  the  hundredth  part  of  a  millimeter  without  opening  the  case.  Since  the  compensation  can 
readily  be  made  correct  to  within  its  thirtieth  part,  it  is  evident  that  the  true  length  of  the  com¬ 
pound  bars  may  be  inferred  at  any  time  from  the  indications  of  the  scale-reading,  with  an  uncer¬ 
tainty  no  greater  than  the  thousandth  part  of  a  millimeter,  or  a  micron^  as  that  value  is  now  called. 
In  making  this  correction,  no  reference  to  the  thermometers  is  necessary,  as  the  length  is  directly 
derived  from  the  scale-readings.  In  the  comparisons  of  the  compensating  measuring  bars  with  the 
six-meter  standard,  the  latter  is  immersed  in  glycerine,  and  its  temperature  and  inferred  length 
are  very  closely  indicated  by  the  thermometers  distributed  along  its  entire  length,  nearly  in  con¬ 
tact  with  it,  and  of  course  equally  immersed  in  the  liquid. 
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APPENDIX  No.  13. 

NOTE  ON  INTERVISIBILITY  OF  STATIONS. 


1.  Let  A,  be  the  height  in  feet; 

d,  the  distance  of  visibility  to  the  horizon  in  miles,  or  5,280  feet;  and 
r,  the  average  radius  of  curvature  of  the  earth,  say  20,890,000  feet : 
taking  the  distance  as  the  chord,  the  height  as  the  versed-sine  (the  angles  being  small,)  we  have — 

h:d  =  d:2  r 


which  gives — 

^  =  0.6300  d* 

This  is  to  bo  increased  by  its  part  to  allow  for  ordinary  refraction,  and  we  get — 

h  =  -^gd^  and  d=^Vh 

2.  If  we  desire  to  know  the  height  at  which  a  Hue  of  sight  will  pass  above  the  horizon,  we 
will  first  seek  the  distance  to  the  tangent-point,  as  follows:  call  x  the  height  above  the  tangent 


P 


parallel  to  the  line  of  sight;  d,  the  distance  from  the  lower  station  to  the  tangent-point;  2>,  the 
whole  distance  between  the  stations ;  h,  H,  their  heights :  then — 

h  —  =  ^ 

H^h  =  ^{iy^^2Dd)'  '  21) 


Thus  if  900  feet 
3600  feet 
Dz=  80  miles 
x  =  h  —  (P 

then — 

d=  10  miles,  x  =  844  feet 

3.  If  we  now  wish  to  know  at  what  height  the  line  of  sight  passes  over  a  given  point  in  its 
course,  we  have  only  to  compute  the  height  of  visibility  for  the  distance  from  the  tangent-point, 
and  add  the  height  x,  by  which  the  line  passes  above  the  latter.  For  a  point  P,  distant  ten  miles 
from  Hj  we  shall  have  the  distance  from  the  tangent-point  =  60  miles,  the  height  of  visibility  = 
2025  feet,  to  which  is  added  844  feet  for  the  elevation  at  which  the  line  of  sight  from  Htoh  passes 
at  P,  or  2869  feet. 

4.  The  co  efficient  of  refraction  which  enters  into  the  rule  h  =  above  given  is  rather  low, 

corresponding  to  m  =  0.0613,  and  is  therefore  on  the  safe  side  for  presumed  iutervisibility.  The 
expression  corresponding  to  m  =  0.0781,  will  more  correctly  represent  the  actual  visibili¬ 

ties  in  regions  bordering  on  the  ocean. 

For  d  =  50  miles,  we  have — 


A  =  f^(P  =  1406  feet 
li=  \  d2  =  1429  feet 


J.  E.  flILGARD. 


H.  Ex.  133 - 18 
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APPENDIX  No.  14. 

A  LIST  OF  STARS  FOR  OBSERVATIONS  OF  LATITUDE. 

It  has  been  the  custom  heretofore  in  the  Coast  Survey  to  select  from  the  British  Association's 
Catalogue  the  pairs  of  stars  suitable  for  the  determination  of  latitude,  by  the  method  of  observing 
equal  meridian  zenith-distances  with  the  zenith-telescope.  The  numbers  of  the  stars  so  selected 
for  observation  at  any  station  were  sent  to  the  Office,  where  the  mean  declinations  for  the  year  of 
observation  were  obtained  by  reference  to  all  recent  catalogues  of  precision,  comprising  the  several 
Greenwich  Catalogues,  the  Washington  Observations,  the  Radcliffe  and  Armagh,  and,  where  these 
failed,  the  Rumker  Catalogue.  For  stars  not  found  in  at  least  two  of  these  catalogues,  and  those 
which  exhibited  large  discrepancies  in  position,  express  observations  were  made,  by  request,  at  the 
observatories  at  Washington  and  Cambridge. 

This  practice  of  deducing  the  declinations  of  stars  from  observations  made  with  different  cir¬ 
cles  and  under  varied  circumstances  has  led  to  a  great  degree  of  precision  in  the  assumed  declina¬ 
tions.  The  stars  used  jin  the  method  of  equal  zenith-distances  comprise  those  down  to  the  sixth 
magnitude,  most  of  which  have  not  been  the  object  of  precise  determination  as  standard  stars. 
Still  we  find  that  the  probable  error  of  the  declination  of  a  star  derived  in  the  manner  above 
mentioned  does  not  exceed  ±0''.3.  And  the  probable  error  of  one  observation  with  the  instruments 
used  being  between  and  0''.5,  the  observation  of  sixteen  pairs  of  stars  on  four  nights  never 
fails  to  reduce  the  probable  error  of  the  latitude  below  0".l. 

The  British  Association’s  Catalogue  is  now  very  difficult  to  obtain,  and  its  constants  have  be 
come  obsolete  by  lapse  of  time.  The  continued  demand  on  the  Office  for  copies  which  could  not  be 
procured  led  to  the  preparation  of  the  catalogue  given  below,  which  is  intended  to  replace  it  as  a 
list  of  stars  available  for  the  observation  of  latitude  by  the  zenith-telescope  in  the  limits  of  the 
United  States.  That  list,  giving  the  right  ascensions  only  to  the  nearest  tenth  of  a  minute  in  time, 
and  the  declinations  to  the  nearest  minute  of  arc,  for  the  epoch  1880,  is  intended  to  serve  merely 
for  the  selection  of  stars  for  the  observation  of  latitude.  They  comprise  all  the  stars  that  are  found 
in  the  “  Bonner  Verzeichnm^^^  or  Niyrdliehe  Durelmustetning  of  Argelander,  included  between  88^  40' 
north  and  48'  south  declination,  and  to  his  5,9  degree  of  magnitude  inclusive.  The  list  was 
selected  under  the  direction  of  Assistant  C.  S.  Peirce,  and  their  places  computed  for  the  epotdi  of 
1880  with  sufficient  accuracy  for  the  purposes  above  stated. 

The  magnitudes  have  been  reduced  to  a  scale  of  “equable  distribution,”  according  to  the 
method  explained  in  Mr.  Peirce’s  Photometric  Researches  in  the  Annals  of  the  Harvard  College 
Observatory.  It  is  the  intention  of  the  Coast  Survey  Office  to  reprint  at  an  early  day  this  list  of 
stars,  with  their  accurate  positions  in  declination  and  right  ascension  as  far  as  ascertainable.  The 
Catalogue  of  Heis  having  been  thoroughly  compared  in  the  preparation  of  this  list,  numerous  errata 
have  been  discovered  in  the  same,  which  are  here  given  as  a  supidement. 

The  numbers  of  those  stars  which  are  contained  in  the  British  Association’s  Catalogue  are  given 
in  the  second  column  of  the  list:  the  third  column  gives  the  usual  designation  by  constellations. 
Other  references  are  given  in  the  last  column j  the  following  abbreviations  being  used: 


ABBREVIATIONS. 


A.  Oe. 

Argelander  Oeltsen,  Wien,  1851-52. 

B. 

Argelander,  Bonn,  1861-62. 

D.  M. 

Durchmusterung. 

F. 

Bradley’s,  Bessel,  1818. 

L.  L. 

Delalande,  Baily,  1847. 

P. 

Piazzi,  1814. 

Bad. 

Radcliffe,  1860. 

Bn. 

Rumker,  1843. 

S. 

Struve,  1852. 

w. 

Weisse,  1863. 

w*. 

Weisse,  1842. 
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List  of  stars  for  latitude-observations. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

0 

/ 

1 

8373 

10  Ca,8aiop  . . . 

5.3 

0  0.2 

63 

31 

3 

4 

Androm  . . 

1.9 

2.2 

28 

26 

3 

7 

Cassiop... 

. 

2.5 

2.8 

58 

29 

4 

8 

87  Pegasi.... 

. 

5.4 

2.9 

17 

34 

5 

14 

34  Pisciam  .. 

5.6 

3.9 

10 

29 

6 

16 

22  Androm  .. 

5.  1 

4.1 

45 

24 

7 

Androm  .. 

5.  4 

5  7 

47 

29 

16  Rad. 

8 

T>  .  M.  14 _ 

5.9 

5.J 

22 

49 

9 

26 

88  Pegasi.... 

. Y- 

2.7 

7.0 

14 

31 

10 

28 

23  Androm  .. 

5.4 

7.3 

40 

22 

11 

32 

89  Pegasi. 4.. 

. X  - 

4.9 

a4 

19 

33 

12 

Pegasi.... 

.(452B.).. 

5.9 

a7 

21 

37 

199  W. 

13 

36 

35  Pisciam  .. 

5.9 

8.8 

8 

09 

11 

Androm  .. 

5.9 

10. 1 

4*2 

56 

44  Rad. 

15 

46 

Cassiop ... 

5.9 

10.5 

60 

52 

IG 

51 

Androm  .. 

5.9 

10.8 

47 

16 

17 

52 

24  Androm  .. 

. 0.. 

4.5 

10.8 

38 

01 

18 

58 

25  Androm  . . 

4.4 

12.0 

36 

07 

i 

19 

60 

26  Androm  .. 

5.7 

12.4 

43 

08 

20 

Androm .. 

..(72  B.).. 

5.9 

12.5 

30 

52 

O'*,  38  Piazzi. 

21 

Androm . . 

..(76  B.).. 

5.9 

14.5 

32 

15 

367  L.L. 

22 

07 

27  Androm  .. 

. P-- 

5.4 

14.9 

37 

18 

23 

79 

Cassiop  . . . 

5. 9 

17.8 

51 

21 

24 

,  78 

Androm  .. 

5.4 

17.4 

43 

45 

25 

8:1 

Cassiop  . .. 

5.9 

18.6 

52 

23 

2G 

101 

47  Piscium  .. 

. 

5.3 

21.8 

17 

13 

27 

102 

48  Piscium  .. 

5.9 

22.0 

15 

46 

28 

Cassiop  . . . 

5.9 

23.7 

59 

18 

655  L.  L. 

29 

109 

28  Androm  .. 

5.7 

23.8 

29 

05 

30 

121 

14  Cassiop ... 

. A.. 

,  5.1 

25.1 

53 

50 

'  31 

120 

75  Androm  - . 

.(104  B.).. 

5.9 

25.1 

32 

56 

j 

1  32 

126 

Cassiop . . . 

4,  5 

26. 1 

62 

16 

33 

1.30 

52  Piscium  .. 

5.4 

26.3 

19 

38 

34 

142 

Piscium  .. 

.(123  B.).. 

5.9 

28.7 

12 

43 

35 

147 

Ceti . 

5.6 

I  29.4 

-  1 

11 

M.  14. 

1  36 

146 

Cassiop... 

..(58  B.).. 

5.6 

29.5 

53 

30 

37 

148 

Cassiop... 

..(59  B.).. 

5.9 

29.7 

59 

39 

38 

152 

Androm  .. 

5.3 

30.2 

43 

50 

(17  U.) 

39 

153 

17  Cassiop  . . . 

. C 

4.2 

30.3 

5;j 

14 

40 

155 

29  Androm . . 

4.2 

30.5 

3;i 

04 

41 

Androm .. 

.(117  B.).. 

5.9 

30.8 

23 

21 

'  0^  757  W.  1 

42 

158 

F.  430 . 

5.6 

31.  0 

44 

43 

164 

Androm  .. 

4.5 

32.2 

28 

40 

41 

165 

Cassiop  . . . 

5.9  1 

32.5 

48 

42 

45 

166 

Androm  .. 

. a.. 

3.5  1 

*  3-2.9 

30 

12 

4G 

170 

55  Piscium  .. 

5.4  j 

33.6 

20 

48 

1  47 

169 

Cassiop . , . 

. a..' 

2  var.  1 

33.7 

55 

53 

43 

173 

32  Androm  .. 

. 

^4  1 

34.6 

38 

47 

49 

175 

Cassiop... 

..(68  li.). 

5.9 

34.9 

65 

28 

1 

50 

178 

Androm . . 

.(128  B.)..' 

5.9 

35.3 

23 

59 

1087  L.  L. 

51 

130 

19  Cassiop  . . . 

. 

,  i 

35.5 

49 

51 

1 

52 

189  1 

20  Cassiop... 

. 

’  4.5  1 

:  30.8 

i  46 

22 

53 

194 

21  Cassiop... 

. 

. 1 

5.4 

37.8 

74 

20 

54 

197 

Cassiop  . . . 

1 

'  5.6  1 

37.8 

47 

12 

55 

198 

22  Cassiop  . . . 

. 

38.1 

47 

38 

56 

1  201 

Cassiop... 

..(74  B.).. 

5.6 

38.4 

54 

34 

57 

206 

23  Cassiop  . . . 

. 1 

5.6  ! 

39.8 

74 

12 

.58 

21 1 

57  Piscium  .. 

. 1 

4.9  i 

40.3 

14 

49 

59 

213 

58  Piscium  .. 

1 

5.1  ' 

40.7 

11 

20 

60 

215 

34  Androm  .. 

. ?-! 

3.9 

41.0 

23 

37 

i  " 

218 

24  Cassiop... 

. »?••: 

1 

3.8  ! 

0  41.8 

57 

11 
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List  of  stars  for  laiituAe-obssrvaUons — Contiuued. 


No. 

B.  A.  C. 

Constellation. 

Magni- 

tade. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

o  / 

62 

219 

5J 

0  42  0 

.50  19 

63 

221 

Pisoiom . 

5.9 

421 

4  40 

M.  20. 

64 

222 

63  Piacinm . 6,. 

4.5 

42  5 

6  56 

65 

223 

64  Plsoiam . . . 

5.4 

42  7 

16  18 

66 

227 

35  Androm . v.. 

4.6 

43.2 

40  26 

67 

228 

Caasiop . 

5.6 

43.5 

63  35 

68 

229 

65  Pisoiam . . . 

5.3 

43.5 

27  04 

69 

Casaiop . 

4.9 

45.9 

69  27 

(18  H.) 

70 

242 

20  Ceti . 

5.1 

46.9 

-  1  48 

71 

244 

26  Casaiop . v*.. 

4.9 

47.9 

58  19 

72 

247 

66  Pisoium . 

5.9 

48.2 

18  32 

73 

256 

67  Piscinm . k.. 

5.9 

4a  5 

26  33 

253 

Casaiop . y.. 

2.6 

49.5 

60  05 

75 

254 

28  Caasiop - ; . v*.. 

4.9 

49.5 

58  31 

76 

259 

37  Androm . 

4.3 

50. 1 

37  51 

*7 

264 

38  Androm . ij.. 

4.5 

50.8 

22  47 

78 

261 

Casaiop . (97  B.).. 

5.9 

51.0 

65  41 

79 

267 

68  Pisoiam . h.. 

5.9 

51.3 

28  21 

80 

269 

Piscium . 

5.9 

51.6 

13  04 

M.  28. 

81 

Cephei . 

4.9 

52  6 

85  37 

(«  H.) 

82 

283 

39  Androm . 

5.9 

5a2 

40  41 

83 

285 

Piscinm . <r*.. 

5.4 

56.2 

31  10 

84 

288 

71  Pisciam . e.. 

4.3 

56.7 

7  15 

85 

5.9 

57  0 

60  57 

313  Rad. 

86 

D.  M.220 . 

5.  9 

57  0 

51  51 

87 

295 

26  Ceti . 

5.9 

57.7 

0  43 

88 

303 

TJ  Pisciam . 

5.9 

58.7 

5  00 

89 

305 

72  Pisciam . 

5.4 

5a8 

14  18 

90' 

307 

Pisciam . 

4.9 

59.3 

20  50 

90* 

308 

Piscinm . 

5.9 

0  59.3 

20  50 

91, 

314 

30  Casaiop . ft.. 

5.4 

1  0.4 

54  20 

92 

318 

41  Androm . 

5.1 

1.1 

43  18 

93  ! 

322 

79  Pisciam . 

5.6 

!  1.5 

20  06 

94 

320 

Cephei . . 

5.4 

2  2 

79  02 

(44  11.) 

95 

328 

80  Piscium . e.. 

.\9 

22 

5  01 

96 

330 

42  Androm . 0..| 

4.4 

25 

46  36 

97  1 

3  -27  . 

31  Cassiop . 

5.9 

27 

68  08 

1 

98 

334  ' 

43  Androm . 0.. 

25 

3.0 

34  59 

99 

336 

81  Piscium . 

5.6  1 

3.4 

19  01 

103  I 

F.  384  . 

3.  6 

63  33 

101  1 

339 

Cassiop . 0.. 

5.9  1 
4.7 

3.8 

54  31 

102  [ 

Piscium . ....1 

5.9  ' 

3.8 

24  50 

l^  20  P. 

103 

338 

32  Cassiop . . 

5.7 

4.0 

64  21 

104 

343 

45  Androm . I 

5.9 

4.4 

37  05 

105 

344 

33  CeU . 1 

5.9 

•4.5 

1  47 

106 

345 

82  Piscium . g..\ 

5.4  1 

4.7 

30  47 

107 

349 

83  Piscium  . t..| 

4.3  j 

,5.0 

29  28 

108  1 

348 

84  Piscinm . -  X-  * 

4.6  1 

5.0 

20  24 

109  1 

365 

85  Piscinm . <p..\ 

4.5  1 

7.3 

23  56  I 

no  ! 

368 

86  Piscium . 

5.1 

7.5 

6  57 

Ill 

Cephei .  ' 

5.9 

8.  1 

71  08 

112 

374 

38  Ceti . ‘ 

5.6 

8.7 

-  1  37 

113 

388 

89  Piscium . /.J 

5.  4  1 

11.6 

2  59  1 

114 

395 

90  Piscium . v.. 

4,6 

12  9 

26  37  ,  1 

115 

393 

Cephei . . ; 

5.  9* 

13.4 

78  05 

. 

116  : 

400 

42  Ceti . 

5.  6  j 

13.7 

-  1  10 

117  j 

401 

91  Piscium . l..\ 

4.9  j 

14.5 

28  06 

118 

Urs.  Minor  (Polaris) . a..| 

1.9  i 

14.6 

88  40  1 

119 

404 

46  Androm . . . 

5.1 

15.3 

44  54  ' 

120 

409 

47  Androm . 

5.9 

16.8 

37  06 

121 

412 

36  Cassiop . 

5.1 

1  17.5 

67  30 
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List  of  stars  for  Continued. 


No. 

B.  A.  C. 

ConstellatioD. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h,  m. 

0 

/ 

122 

416 

37  Cassiop . i.. 

3.1 

1  18.0 

59 

37 

123 

425 

Aodrom . (207  B.).. 

5.9 

19.3 

42 

49 

124 

427 

93  PiBcinm . p.. 

5.3 

19.8 

18 

33 

125 

431 

94  Piscinm . . 

5.4 

20.2 

18 

37 

126 

432 

48  Androm . w . . 

4.9 

20.5 

« 

47 

127 

D.M.289 . 

5.9 

20.5 

40 

29 

128 

Casaipp . 

5.9 

’  22.5 . 

65 

29 

1565  A.  Oo. 

129 

441 

49  Androm . A.. 

5.6 

22.9 

46 

23 

130 

448 

98  Piscinm . p.. 

4.9 

23.9 

5 

31 

131 

453 

99  Piscinm . n-- 

4.2 

25.1 

14 

44 

132 

456 

39  Cassiop . X  - 

5.9 

26.1 

58 

37 

133 

468 

40  Cassiop . 

5.1 

29.0 

72 

25 

134 

480 

50  Androm . . . 

4.2 

29.7 

40 

48 

135 

482 

Cassiop . 

5.9 

30.3 

57 

22 

136 

487 

Persei  v  (or  51  Androm.) . 

3.8 

30.6 

48 

01 

137 

488 

102  Piscinm . ir.. 

5.9 

30.7 

11 

32 

138 

492 

52  Androm . . . 

4.9 

32.2 

43 

45 

139 

501 

Androm . (227  B.).. 

5.9 

33.5 

42 

41 

140 

502 

53  Androm . ..r.. 

5.3 

33.6 

39 

58 

141 

499 

42  Cassiop . 

5.1 

33.8 

70 

00 

142 

510 

Androm . 

5.3 

34.5 

42 

01 

143 

Piscinm  . . 

5.9 

34.6 

25 

08 

289  B. 

144 

514 

Trianguli . (8  B.).. 

5.9 

34.8 

29 

27 

145 

5J9 

1  Trlanguli . 

5.9 

35.2 

34 

38 

146 

518 

106  Piscinm . . 

4.9 

35.2 

4 

53 

147 

515 

44  Cassiop . 

5.9 

35.3 

59 

57 

148 

523 

107  Piscinm . 

5.3 

36.0 

19 

42 

149 

522 

Persei  ^  (or  54  Androm.) . 

4.2 

36.1 

50 

05 

150 

537 

110  Piscinm . . 

4.5 

39.1 

8 

33 

151 

544 

Androm . 

5.9 

41.6 

37 

21 

152 

546 

Arietis . 

5.9 

41.7 

16 

22 

153 

556 

1  Arietis . 

5.9 

43.5 

21 

40 

154 

558 

1  Persei . 

5.4 

44.1 

54 

33 

155 

561 

54  Aries  (or  Ceti) . 

5.4 

44.5 

10 

28 

M.  63. 

156 

564 

45  Cassiop . . 

3.5 

45.8 

63 

05 

157 

566 

55  Androm . 

5.9 

46.1 

40 

09 

158 

569 

Triangnli . a.. 

3.8 

46.3 

29 

00 

159 

568 

46  Cassiop . . 

5.1 

46.8 

68 

05 

160 

572 

5  Arietis . yi.. 

3.7 

46.9 

18 

42 

161 

574 

Ill  Piscinm . f.. 

4.5 

47.4 

2 

36 

162 

577 

6  Arietis . 0.. 

2.7 

4a  0 

20 

13 

163 

580 

56  Androm . 

5.6 

4a  8 

36 

41 

164 

579 

Androm . 

5.6 

49.1 

36 

40 

D.  M.  355. 

165 

592 

8  Arietis . . 

5.4 

50.8 

17 

14 

166 

r.  339 . 

5.  4 

50.9 

64 

02 

167 

593 

9  Arietis . A.. 

4.9 

51.3 

23 

01 

168 

595 

48  Cassiop . 

4.5 

52.1 

70 

19 

169 

600 

50  Cassiop . 

4.2 

53.2 

71 

50 

170 

597 

47  Cassiop . 

5.3 

53.8 

76 

42* 

171 

608 

49  Cassiop . 

4.9 

54.1 

75 

.12 

172 

610 

52  Cassiop . 

5.9 

54.1 

64 

19 

173 

611 

53  Cassiop . 

5.9 

54.1 

63 

49 

174 

614 

4  Persei . . . . 

4.9 

54.4 

53 

55 

175 

625 

113  Piscinm . a.. 

3.7 

55.9 

2 

11 

176 

624 

3  Triangnli . 

5.4 

56.1 

32 

43 

177 

628 

57  Androm . y.. 

1.9 

56.6 

41 

45 

178 

630 

10  Arietis . 

5.9 

56.8 

25 

21 

179 

633 

60  Ceti . . 

5.9 

57.1 

-  0 

27 

180 

644 

12  Arietis . . K.. 

5.9 

1  59.8 

22 

05 

181 

648 

13  Arietis . . . 

1.9 

2  0.4 

22 

55 

182 

649 

58  Androm  . . 

4.9 

2  1.3 

37 

18 
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Liet  of  stars  for  latitude-observations — Goa  tinned. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

183 

653 

Persei  (or  Caasiop)  . 

..(30  B.V. 

5.9 

2  2.1 

53 

17 

2C023  A.  Oe. 

184 

656 

4  Trianguli . 

. . 0.. 

3.1 

2.4 

34 

25 

185 

657 

14  ArietiB . . . 

4.9 

2.6 

25 

23 

186 

665 

15  Arietis . 

5.9 

4.0 

18 

56 

187 

668 

55  Caasiop . 

5l9 

5.2 

65 

57 

188 

675 

6  Trianguli . 

4.9 

5.4 

29 

45 

189 

676 

60  Androm . 

.....*..6.. 

5.1 

5.8 

43 

40 

190 

682 

17  Arietis . 

. 

5.4 

6.1 

20 

39 

191 

683 

19  Arietis . 

5.9 

6.5 

14 

42 

192 

6H4 

65  Ceti . 

. f*-. 

4.5 

6.6 

8 

17 

193 

693 

21  Arietis . 

5.9 

8.9 

24 

30 

194 

691 

7  Trianguli . 

5.1 

9.0 

32 

49 

195 

697 

8  Trianguli . 

. <J.. 

4.9 

9.9 

33 

42 

196 

698 

9  Trianguli . 

. y.. 

4.2 

10.4 

33 

18 

197 

706 

62  Androm . 

5.1 

11.5 

46 

49 

198 

707 

22  Arietis . 

. e.. 

5.9 

11.5 

19 

21 

199 

708 

Ceti . 

5.6 

11.8 

1 

11 

200 

710 

10  Trianguli . 

5.6 

12.0 

28 

05 

201 

Arietis . 

..(70  B.).. 

5.9 

12.2 

22 

37 

1161  Bn. 

202 

721 

9  Persei . 

5.4 

14.0 

55 

18 

203 

729 

69  Ceti . 

5.4 

15.8 

-  0 

10 

204 

7:w 

70  Ceti . 

5.6 

16.1 

~  1 

26 

205 

TJl 

64  Androm . 

5.6 

16.5 

49 

27 

206 

735 

65  Androm . 

4.7 

17.7 

49 

44 

207 

745 

24  Arietis . 

. f-. 

5.4 

18.4 

10 

05 

208 

744 

Cassiop . 

4.6 

19.2 

66 

52 

209 

752 

11  Trianguli . 

.5.4 

20.4 

31 

15 

210 

757 

12  Trianguli . 

5.4 

21.2 

29 

08 

211 

760 

73  Ceti.: . 

. f>.. 

4.5 

21.8 

7 

56 

212 

Arietis . 

..(85  B.).. 

5.9 

22.  4 

22 

56 

1627  Bu. 

213 

772 

14  Trianguli . 

5.4 

24.8 

35 

38 

214 

776 

30  Ceti . 

5.4 

25.3 

1 

45 

215 

778 

75  Ceti . . 

5.4 

26.0 

-  1 

34 

216 

777 

36  Cassiop . 

4.9 

26.8 

72 

17 

(36  H.) 

217 

Persei . 

5.  9 

28.2 

36 

48 

2‘‘,  642  W. 

218 

786 

15  Trianguli . 

5.4  ' 

2a6 

34 

10 

219 

794 

78  Ceti . 

5.3 

29.6 

5 

05 

220 

798 

31  Arietis . 

5.0 

30. 1 

11 

57 

221 

784 

Cephei . 

5.7 

30.5 

80 

56 

222 

808 

32  Arietis . 

5.5 

32.0 

21 

27 

223 

811 

82  CeU . . 

. 5.. 

3.8 

33.3 

—  0 

11 

224 

813 

33  Arietis . 

5.4 

33.7 

26 

33 

225 

816 

11  Persei . . 

5.9 

34.  5 

54 

36 

226 

819 

Persei . 

..(64  B.).. 

5.9 

34.5 

53 

01 

227 

821 

12  Persei . . 

4.7 

34.8 

39 

41 

228 

825 

34  Arietis . 

. 

5.6 

35.6 

19 

29 

229 

827 

13  Persei . 

. e.. 

4.3 

36.0 

48 

43 

230 

829 

14  Persei . 

5,4 

36.4 

43 

47 

231 

831 

35  Arietis . 

4.9 

36.4 

27 

12 

232 

837 

86  Ceti . . 

. y- 

3.7 

37.1 

2 

44 

233 

842 

37  Arietis . 

. O.. 

5.9 

37.9 

14 

49 

234 

844 

38  Arietis . . 

5.1 

38.4 

11 

57 

235 

845 

Arietis  (or  u  Ceti). .. 

4.2 

3a5 

9 

36 

236 

861 

39  Arietis . 

5.1 

40.8 

28 

45 

237 

866 

Arietis . 

.(116  B.).. 

5.9 

41.8 

24 

42 

238 

867 

40  Arietis . . 

5.9 

41.8 

17 

48 

239 

863 

15  Persei . 

a7 

41.9 

55 

24 

240 

870 

42  Arietis . 

5.4 

42.6 

16 

58 

241 

872 

41  Arietis . 

3.8 

42.9 

26 

46 

242 

871 

16  Persei . . 

4.7 

43.0 

37 

49 

243 

Persei . 

5.9 

2  43.7 

46 

21 

.3231  A.  Oe. 
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List  of  stars  for  latitude-observations — Oontiuued. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

244 

877 

17  Persci . 

4.3 

2  44. 2 

34 

34 

245 

881 

43  Arletis . 

5.9 

44.9 

14 

34 

246 

885 

18  Persei . 

4.3 

45.8 

52 

16 

247 

888 

20  Persei . 

5.9 

46.2 

37 

52 

248 

T).  M.  .591 _ 

5.9 

46.  4 

61 

02 

249 

I).  M.  6.58 _ 

5.9 

48.  5 

46 

40 

250 

901 

45  Arietis . 

. P*-- 

5.9 

49. 1 

17 

51 

251 

904 

21  Persei . 

4.7 

50.0 

31 

26 

252 

896 

Cophei . 

5.4 

50.3 

78 

57 

47  n.) 

253 

912 

22  Persei . 

. IT.. 

5.0 

51.1 

39 

11 

254 

913 

47  Arietis.... . 

5.9 

51.2 

20 

10 

255 

914 

Persei . 

..(97  B.).. 

5.5 

51.7 

46 

44 

256 

915 

24  Persei . 

5.3 

51.7 

34 

42 

257 

918? 

Persci . 

5.4 

52.4 

51 

54 

(F.  411.) 

258 

921 

48  Arietis . . 

4.3 

52.4 

20 

52 

259 

908 

Cephei . 

5.4 

53.2 

81 

00 

260 

929 

91  Ccti . 

. A.. 

4.7 

53.3 

8 

26 

261 

941 

49  Arietis . 

5.5 

54.8 

26 

00 

262 

949 

92  Ccti . 

. a.. 

2.7 

56.0 

3 

37 

263 

947 

23  Persei . 

. y- 

3.4 

56.1 

53 

02 

264 

Cassiop . . 

5.9 

57.3 

63 

36 

3411  A.  Oe. 

265 

953 

25  Persei . 

. P-- 

3.8  vnr. 

57.5 

38 

22 

266' 

957 

52  Arietis . 

5.9 

5a4 

24 

47 

267 

955? 

Cassiop . 

5.1 

58.9 

73 

56 

(37  n.) 

268 

.(147  B ).. 

5.1 

2  59.8 

12 

44 

5725  L.  L. 

269 

963 

26  Persei . 

. 0.. 

2  var. 

3  0.3 

40 

30 

270 

962 

Persci . 

4.3 

0.4 

49 

09 

271 

967 

27  Persei . 

. K.. 

4.5 

1.4 

44 

24 

272 

974 

55  Arietis . 

5.9 

2.4 

28* 

37 

273 

980 

Arietis . 

.(155  B.).. 

5.9 

3.3 

26 

26 

274 

981 

28  Persei . 

.  ......id  .. 

5.1 

3.6 

39 

09 

275 

960 

tJrs.  Minor . 

5.9 

4.1 

84 

29 

276 

986 

57  Arietis . 

. 6.. 

4.3 

4.8 

19 

16 

277 

994 

94  Ceti . 

5.3 

6.7 

-  1 

37 

278 

Persei . 

.(122  B.). 

5.9 

a7 

56 

41 

279 

995 

Persei . 

.(128  B.).. 

5.9 

7.6 

50 

29 

280 

999 

Arietis . 

. 

4.5 

8.0 

20 

36 

281 

Persci . 

5.5 

a  1 

30 

07 

3^  12  P. 

282 

1001 

Camelop . 

4.5 

9.5 

65 

13 

(1  H.) 

283 

1006 

30  Persei . 

5.9 

9.7 

1 

35 

284 

1007 

29  Persei . 

5.4 

10.1 

49 

48 

285 

1011 

31  Persei . 

5.4 

10.7 

49 

40 

286 

1017 

Persei . 

4.9 

11.3 

33 

46 

(23  H.) 

287 

1023 

59  Arietis . 

5.9 

12:7 

26 

38 

288 

1028 

96  Ceti . . 

. 4t*.. 

5.3 

13.1 

2 

56 

289 

1025 

Arietis . 

5.1 

13.1 

28 

37 

F.  144. 

290 

1026 

32  Persei . 

. L. 

5.3 

13.5 

42 

54 

291 

1030 

Camelop . 

5.9 

14.3 

64 

09 

D.  M.  391. 

292 

1034 

61  Arietis . . 

. T».. 

4.9 

14.3 

20 

43 

293 

1040 

62  Arietis . 

5.4 

15.0 

27 

11 

294 

1045 

63  Arietis . 

. T».. 

4.9 

15.8 

20 

19 

295 

1043 

33  Persei . 

. . a.. 

1.9 

15.8 

49 

26 

296 

Persei . . . 

.(146  B.).. 

5.4 

17.0 

33 

06 

3^,  320  W. 

297 

1052 

64  Arietis . 

5.5 

17.2 

24 

19 

298 

1053 

65  Arietis . 

5.5 

17.5 

20 

23 

299 

Tanri . . 

...(8  B.).. 

5.  9 

17.6 

12 

12 

6268  L.  L. 

300 

1057 

1  Tauri . 

3.8 

ia4 

8 

36 

301 

1058 

Camelop . 

4.5 

19.4 

59 

31 

(2:H.) 

302 

1059 

Persei . 

.(147  B.).. 

5.9 

19.6 

48 

39 

303 

1062 

Camelop . 

4.9j 

20.3 

58 

28 

(3  n.) 

304 

1068 

2  Tauri . . 

4.2 

3  20.7 

9 

19 
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EBPOBT  OP  THE  SUPERINTENDENT  OP 


iMt  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

.  1880.0. 

Various. 

h.  m. 

o  / 

305 

1066 

34  Peraei . . 

5.3 

3  20.8 

49  07 

306 

Pewei . . . (152  B.).. 

5.9 

20.8 

33  23 

33656  B. 

307 

Camelop . 

4.7 

20.9 

55  02 

(4  H.) 

308 

1069 

66  Arietis . 

5.9 

21.4 

22  25 

309 

1071 

35  Peraol . a.. 

4.7 

22.1 

47  35 

310 

1084 

4  Persei  (or  Tanri  S.) . 

5.3 

23.8 

10  56 

311 

Tanri . (Z  401).. 

5.4 

24.1 

27  09 

3^,  466  W. 

312 

1087 

5  Tanri . /.. 

4.2 

24.2 

12  33 

313 

1083 

36  Persei . 

5.9 

24*.  2 

45  39 

314 

Camelop . . 

5.9 

24.5 

54  ai 

3875  A.  Co. 

315 

Porsei . (159  B.).. 

5.9 

25.0 

35  03 

3\  484  W. 

316 

Persei . .’(160  B.).. 

5.9 

25.7 

39  30 

1004  Rad. 

317 

1061 

Cephoi .  ...(323B.1.. 

5.9 

27.3 

86  16 

318 

1099 

Persei . 

5.2 

2ao 

47  48 

319 

1112 

10  Tanri . 

4.3 

30.8 

—  0  01 

320 

nil 

Camelop . 

4.9 

31.7 

62  51 

321 

Tanri . . . 

5.9 

32.0 

26  31 

6686  L.  L. ' 

322 

1119 

Tanri . (33  B.).. 

.5.9 

32.7 

16  09 

323 

1117 

Camelop . (4  B.).. 

5.9 

32.8 

59  35 

324 

1123 

Porsei . (164  B.).. 

5.4 

33.4 

37  12 

325 

1128 

12  Tanri . 

5.5 

33.6 

2  41 

326 

1132 

40  Persei . 1. 

4.7 

34.8 

33  34 

327 

1135 

13  Tanri . . 

5.4 

35.4 

19  19 

328 

1133 

Camelop . 

5.3 

35.6 

02  58 

(6  11.) 

329 

16  Camelop . 

5.4 

36.8 

70  30 

330 

Persei . (167  B.).. 

5.4 

36.8 

36  05 

4fc,  766  W. 

331 

1138 

Persei . o.. 

3.8 

36.8 

31  54 

332 

1140 

14  Tanri . 

5.9 

36.8 

19  17 

333 

1139 

Porsei . v.. 

4.2 

37.0 

42  12 

334 

1137 

Camelop . 

4.3 

37.7 

70  58 

(5  H.) 

335 

1147 

17  Tanri . 

4.6 

37.8 

23  44 

336 

1151 

19  Tanri . 

4.9 

3ai 

24  05 

337 

1153 

24  Eridani . 

5.5 

3a4 

-  1  32 

338 

1144 

Camelop . 

4.5 

3a5 

65  09 

(7  H.) 

339 

1154 

20  Tanri . 

4.7 

3a7 

24  00 

1 

340 

1161 

23  Tanri . 

4.5 

39.2 

23  34 

341 

1162 

29  Tanri . . . u*.. 

5.4 

39.3 

5  40 

342 

Peraei . 

5.9 

39.5 

50  21 

1064  Rad.  1 

343 

1166 

Tanri . . . ij.. 

Z.4 

40.4 

23  44 

344 

1174 

30  Tanri....*. . c.. 

5.1 

4L7 

10  46 

345 

1172 

Pereei . (176  B.).. 

5.5 

41.8 

44  35 

346 

1176 

27  Tanri . 

4.2 

42.0 

23  41 

347 

1175 

42  Persei . 

5.5 

42.1 

32  43 

348 

1192 

Tanri . 

5.9 

43.1 

25  14 

(14  H)  ! 

349 

Camelop . . .... 

5k9 

44.0 

.  57  36 

350 

Persei . S.. 

3.7 

44.4 

47  24 

4208  A.  Oe.  j 

351 

1207 

44  Porsei . 

i  3.1 

46.6 

31  34 

352 

1203 

Camelop . 

5.1 

4&8 

62  43 

(8  H.)  1 

353 

1204 

Camelop . 

5.5 

47.0 

6Q  45 

(9  H.) 

354 

1210 

Porsei . 

5.9 

47.3 

47  32 

(F.  89.)  ! 

355 

1214 

43  Persei . A.. 

5.4 

47.7 

50  21 

1 

356 

1221 

32  Tanri . 

5.9 

.  49.  7 

22  08 

357 

1219 

45  Porsei . «.. 

3.4 

49.8 

39  40 

358 

Cephei _ 

4.7 

50.0 

80  22 

359 

1228 

46  Persei . 

4.3 

51.2 

35  27 

(49  H.)  1 

360 

1240 

Tanri . (163  B.).. 

5.9 

53.9 

17  52 

361 

Camelop . . 

5.9  ! 

'  54.0 

68  20 

4351  A.  Co. 

362 

1241 

35  Tanri . A.. 

2.8  var.  | 

54.0 

12  09 

363 

1237 

Camelop . . . 

5.0 

54.6 

58  49 

(10  H.) 

364 

1244 

Tanri . (167  B.).. 

5.5 

55.2 

9  :i9 

365 

1245 

35  Eridani . 

1  5.4 

1  3  55.5 

-  1  53 
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List  of  stars  for  latitude  observations — Continued. 


No. 

B.  A.  C. 

Constellation. 

Mag:ni- 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

18SO.0. 

Various. 

A.  m. 

o 

/ 

366 

1251 

38  Taurl . 

. V.. 

4.2 

3  56.8 

5 

39 

367 

1253 

36  Tauri . 

5.9 

57.2 

23 

47 

368 

D.M.732 . 

5.  9 

57  3 

53 

41 

369 

Tanri . 

(171  B  ) 

5. 7 

57J 

7 

52 

31*,  234  P. 

370 

1260 

39  Taurl . 

. A*.. 

4.9 

57.6 

21 

45 

371 

1254 

47  Persei . 

. A.. 

4.3 

57.7 

50 

01 

37S 

Tanri . 

5  5 

R7.  9 

3 

30 

3h,  238  P. 

373 

1263 

41  Tanri . 

5.0 

59.2 

27 

18 

374 

1265 

42  Tanri . 1.. 

. 

5.2 

59.6 

28 

41 

375 

D.  M.740 . 

.5.  9 

3  59  9 

54 

30 

376 

1266 

48  Persei . 

. e.. 

4.5 

4  0.0 

47 

24 

377 

1268 

49  Persei . 

5.9 

0.3 

37 

25 

370 

1247 

Cephel . 

4.9 

0.4 

83 

31 

379 

1269 

50  Persei . 

5.4 

0.6 

37 

44 

380 

1272 

Taurl . 

(ISO  B.I.. 

5.4 

1.1 

17 

01 

381 

1279 

44  Tauri . 

5.5 

3.5 

26 

09 

383 

1263 

153  Cephoi . 

4.9 

3.8 

83 

03 

383 

1285 

45  Tanri . 

5.9 

4.9 

5 

13 

384 

Tanti . 

(193  B ) 

5^ 

5  6 

16 

59 

4l«,  59  W. 

385 

1289 

Tauri . 

5.9 

5.7 

22 

07 

(192  B.) 

386 

1287 

Persei . 

. /*• 

4.3 

6.1 

48 

06 

387 

Persei . 

5.9 

6. 1 

37 

39 

4h,  54  W. 

I 

388 

1276 

Cepbei . 

. 

5.4 

6.2 

80 

32 

389 

1286 

Camelop . 

5.4 

6.4 

61 

33 

(11  H.) 

i  390 

1291 

52  Persei  . 

. 

4.7 

6.7 

40 

11 

‘  391 

1296 

46  Tanri . 

5.4 

7.1 

7 

25 

392 

Tauri . 

a.  9 

7  2 

12 

28 

197  B. 

^  393 

1293 

Camelop . 

4.9 

x< 

53 

18 

(12  H.) 

394 

1298 

47  Tauri . 

4.6 

7.< 

8 

58 

395 

(201  B ) 

5.  4 

8  1 

9 

42 

4h,  19  P. 

396 

1304 

49  Tauri  . 

. /*  • 

4.5 

1  O.  1 

i  9.0 

8 

36 

1  397 

1301 

Persei . 

. 6'.. 

4.7 

9.2 

50 

00 

1 

1 

398 

1300 

Camelop . 

5.9 

9.4 

64 

51 

1  (13  H.) 

399 

1311 

50  Taurl . 

. 

5.4 

10.2 

20 

17 

j  400 

1316 

51  Tauri . 

5.9 

11.3 

21 

17 

401 

1313 

Camelop . 

5.4 

11.5 

60 

(14  H.)  1 

1  403 

1324 

56  Tanri . 

5.5 

12.5 

21 

31 

'  403 

1322 

54  Persei . 

4.9 

12.7 

34 

17 

404 

1323 

53  Persei . 

. d.. 

5.0 

13.0 

46 

13 

1 

1326 

52  Tanri . 

. 0-- 

5.4 

13.0 

27 

04 

i  406 

1328 

54  Tauri . 

. y- 

3.8 

13.0 

15 

20 

1  407 

1330 

57  Taurl . 

. A.. 

5.4 

13.2 

13 

44 

406 

85  Tanri . . . 

5.  9 

13.  4 

18 

26 

4h,  243  W. 

!  409 

1332 

58  Tauri . 

5.7 

13  8 

14 

48 

1  4^0 

1341 

59  Tanri . 

. X  • 

5.4 

15.3 

25 

20 

1  411 

1343 

60  Taurl . 

5.4 

15.3 

13 

47 

'  413 

1346 

61  Taurl . 

. i'-\ 

3.8 

16.0 

17 

15 

1  413 

1350 

63  Tauri . 

. 

5.9 

16.5 

16 

31 

414 

1349 

55  Persei . 

5.9 

16.7 

33 

51 

415 

1352 

56  Persei . 

5.9 

16.9 

33 

42 

416 

1356 

64  Taurl . 

. <12.. 

4.7 

17.2 

17 

10 

417 

1357 

66  Tauri . : . 

5.  1 

17.3 

9 

11 

j  418 

1362 

65  Tauri . 

. • 

4.3 

IP.  2 

22 

02 

1  419 

1363 

67  Tauri . 

. a*.. 

5.9 

IP.  3 

21 

55 

1  420 

1364 

Persei . 

. 

4.9 

18.5 

31 

10 

(45  H.) 

421 

1365 

68  Tauri . 

. J».. 

4.6 

18.6 

17 

39 

'  423 

1367 

69  Tauri . 

. »*.. 

4,6 

19.1 

22 

32 

423 

1369 

71  Tauri . 

4.9 

19.5 

15 

20 

424 

Camelop . 

5.9 

19.7 

72 

16 

1221  Rad. 

,  425 

1370 

73  Tauri . 

. 

4.9 

19.8 

14 

26 

426 

1 

Tauri . 

5.9 

4  21.3 

30 

07 

4*',  422  W. 

H.  Ex.  133 - 19 
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REPORT  OP  THE  SUPERmTENDENT  OP 
Idst  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

CoDstellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

A.  M. 

o  / 

4S7 

1376 

74  Tanri . 

3.8 

4  21.6 

18  55 

I  m 

1377 

75  Tauri . 

4.9 

21.6 

16  06 

429 

1380 

77  Tauri . 

4.2 

21.7 

15  42 

430 

1381 

78  Tanri . 9*.. 

4.2 

21.8 

15  36 

431 

i:)84 

79  Tauri . b.. 

4.9 

22.1 

12  47 

433 

1386 

44  Eridani . 

.5.4 

22.3 

1  07 

433 

1382 

1  Camelop . 

5.9 

22.5 

53  39 

4.34 

1390 

80  Tauri . 

5.9 

23.3 

15  22 

435 

1391? 

Tanri . . . 

4.9 

93.7 

15  56 

M.  160. 

436 

1399 

81  Tanri . . 

5.4 

23.8 

15  27 

437 

1393 

83  Tauri . 

5.4 

23.9 

13  29 

438 

1403 

45  Eridani . . 

4.9 

25.7 

—  0  19 

439 

1409 

86  Tanri . p.. 

5.2 

27.0 

14  :i5 

j  440 

1408 

Tauri . 

5.4 

27. 1 

28  43 

441 

Tauri . (280  B.).. 

.V9 

27.8 

5  19 

8612  L.  L. 

449 

1414 

58  Persei . 

4.9 

28.4 

41  01 

443 

1420 

87  Tauri . a.. 

0.9 

29.0 

16  16 

444 

1491 

88  Tanri . d.. 

4.3 

29.1 

9  55 

445 

1494 

2  Camelop . 

5.2 

30.5 

53  14 

!  446 

1425 

3  Camelop . 

S.3 

.30.5 

52  50 

447 

1431 

49  Kridaui . 

.5.4 

31.0 

0  46 

44fl 

Tauri . 

5.5 

31.2 

2>  27 

4>«.  650  W. 

449 

1434 

90  Tauri . c*.. 

4.2 

31.5 

12  16 

450 

1436 

Tauri . (91  Arg.),  <r*.. 

.5.3 

32.3 

15  3:1 

451 

1437 

Tanri . (<r  Arg.),  «r*.. 

5.3 

32.4 

15  42 

i  459 

Peraei . (2.33  B.).. 

5.9 

32.5 

48  04 

1283  Rad. 

45.3 

Tauri . (293  B.) 

.5.5 

32.6 

7  38 

4I',  146  P. 

454 

1498 

Camelop . 

S.9 

32.8 

75.  43 

455 

1442 

93  Tauri . ■ 

5.9 

32.4 

11  58 

456 

1444 

Tauri . 

1  4.9  : 

.33.8 

28  24 

457 

Porsei . (235  B.).. 

5.4 

34.3 

49  45 

1-289  Rad. 

458 

1445 

59  Perael . 

1 

1  5.4 

34.3 

43  08 

459 

1449 

94  Tauri . . . t.. 

i  3.4 

35.0 

22  41 

460 

1460 

Tauri . 

1 

37.8 

10  56 

461 

Cephei . 

I  5.4 

38.0 

80  59 

(50  H.) 

469 

1456 

4  Camelop . 

.5.5 

3A0 

56  3,3 

463 

Orionis  . 

.5.4 

3<).  4 

11  29 

8943  L. 

464 

1470 

Camelop . 

5.5 

40.9 

63  18 

1 

465 

1475 

Aurigio . 

.5.9 

41.  5 

32  24 

466 

Anrigee . 

.5.3 

41.5 

31  13 

4h,  889  W. 

467 

1476 

1  Auriga} . 

.5.4 

41.8 

37  17 

i 

468 

1474 

9  Camelop . 

5.0 

42.  1 

66  08 

1 

469 

1477 

Auriga) . (9  B.;.. 

5.5 

42.2 

48  32  1 

470 

1486 

1  Orionis . w*.. 

3.5 

4.^3 

6  45 

471 

1491 

2  Orionis . w*. . 

4.9 

44.1 

8  42 

479 

1493 

97  Tauri . i.. 

4.5 

44.3 

18  39 

1 

473 

1493 

9  Aurigm . 

4.9 

44.6 

36  31 

474 

1495 

3  Orionis . ir*.. 

4.2 

44.8 

5  24 

475 

1494 

5  Camelop . 

.5.5 

45.3 

55  04 

476 

D.  M.  701 . 

5.9 

45.3 

27  42 

477 

1.500 

4  Orionis . o*.. 

4.9 

45.8 

14  03 

478 

1508 

5  Orionis . . . 

4.9 

47. 1 

2  19 

! 

479 

1504 

7  Camelop . 

4.9 

47.7 

53  34 

480 

1514 

1  8  Orionis . ir*.. 

3.7 

48.0 

2  15 

481 

1516 

7  Orionis . r*.. 

5.3 

48.3 

9  59 

4h,  236  P.  1 

489 

Orionis . (19  B.).. 

5.4 

48.3 

7  35 

483 

1520 

3  Auriga) . 

3.1 

49.2 

32  58 

1 

484 

Cephei . . 

5.9 

49.5 

85  48 

1311  Rad. 

485 

1525 

9  Orionis . o*.. 

4,9 

49.6 

13  19 

486 

1526 

Tauri . 

5.4 

50.4 

16  58 

M.  100. 

487 

1528 

98  Tauri . k.. 

5.9 

i 

4  50.8 

24  52 
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List  of  stars  for  latitude-observations — Continaed. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  TO. 

o 

/ 

488 

1530 

4  Aurigie . 

5.4 

4  51.1 

37 

42 

489 

1538 

10  Orionis . 

. r«.. 

4.9 

52.3 

1 

33 

490 

1536 

10  Camelop . 

. fi-. 

4.9 

52.8 

60 

16 

491 

1540 

7  Anrigffi . 

3. 8  var. 

53.4 

43 

39 

4952 

1541 

8  AurigfB . 

. < 

3.8 

54.1 

40 

54 

493 

1546 

11  Camelop . 

5.9 

55.7 

58 

48 

4i»4 

1551 

102  Tauri . 

. i.. 

4.7 

55.9 

21 

25 

495 

1549 

Cauielop . 

5.4 

57.3 

TJ 

47 

(18  n.) 

49G 

1554 

9  Aiirigm . 

5.1 

57.3 

51 

26 

497 

1557 

11  Orionis . 

5.3 

57.7 

15 

14 

498 

1558 

10  Aurig® . 

. n-- 

3.5 

58. 1 

41 

04 

499 

. .  (38  B.) . . 

5.9 

59.2 

1 

01 

500 

1568 

104  Tauri . 

...... m.. 

5.1 

4  59.9 

18 

30 

501 

1570 

106  Tauri . 

. 1.. 

5.3 

5  0.7 

20 

25 

502 

1572 

103  Tauri . 

.5.5 

0.8 

24 

07 

503 

1584 

14  Orionis. . 

5.5 

1.3 

8 

21 

504 

1582 

Aurigffi . 

..(45  B.).. 

5.9 

1.8 

46 

49 

505 

5  4 

2.2 

27 

53 

4\  1421  W. 

506 

1590 

16  Orionis . 

. A.. 

5.9 

2.7 

9 

40 

507 

1565 

Camelop . 

5. 1 

2.8 

79 

05 

(19  H.) 

508 

1591 

15  Orionis . 

4.9 

2.8 

15 

27 

509 

1585 

Camelop . 

..(65  B.).. 

5.5 

3.6 

73 

08 

510 

1601? 

Orionis . 

5.4 

4.8 

15 

54 

(F.  160.) 

511 

1602 

11  Aurigm . 

. /*• 

5l  1 

5.2 

38 

21 

512 

1611 

17  Orionis . 

. P- 

4.7 

7.0 

2 

43 

513 

1614 

14  Aurigfe . 

.5.4 

7.6 

32 

33 

514 

1613 

13  Auriga) . 

.  a.. 

5.3 

7.8 

45 

52 

515 

5  9 

8.  4 

5 

01 

9820  L.L. 

516 

Camelon . . 

5.  9 

9.2 

62 

31 

62  742  B. 

517 

1624 

18  Orionis . 

5.9 

9.4 

11 

12 

518 

AnrigiB . 

..(60  B.).. 

5.9 

9.7 

42 

40 

1441  Bad. 

519 

1627 

16  Anrigm . 

5.0 

10.3 

33 

15 

520 

1631 

15  AnrigfB . 

. A.. 

4.7 

10.7 

39 

59 

521 

5.5 

11.8 

40 

58 

M,  266  W. 

522 

16.36 

19  Anrige . . 

5.7 

12l1 

35 

50 

523 

1637 

109  Tauri . 

. n.. 

5.4 

12l1 

21 

.*>9 

524 

1642 

16  Camelop . 

5.2 

13.2 

57 

26 

525 

1645 

20  Auriga) . 

. P-- 

5.9 

13.4 

41 

41 

526 

1649 

73  AurigSB . 

5.9 

13.6 

29 

27 

527 

5.9 

14.0 

40 

54 

1458  Bad. 

.528 

1660 

22  Orionis . 

4.7 

15.6 

—  0 

30 

529 

1663 

21  Aurigm . 

. <r.. 

5.2 

16.5 

37 

16 

530 

1665 

23  Orionis . 

. TO  . 

5.3 

16.5 

3 

26 

531 

1671 

Ill  Tauri . 

5.4 

17.4 

17 

17 

532 

1682 

27  Orionis . 

. P-- 

5,9 

18.4 

—  1 

0 

533 

1685 

25  Orionis . 

. 4^'.- 

4.9 

18.5 

1 

44 

534 

1681 

112  Tauri . 

. 0- 

1.9 

18.7 

28 

30 

535 

1687 

24  Orionis . 

. r- 

1.9 

ia7 

6 

14 

536 

1676 

17  Camolop . 

5.9 

ia9 

62 

58 

537 

1683 

Aurigie . 

5.9 

19.7 

34 

22 

.5.78 

1692 

115  Tauri . 

5.9 

20.2 

17 

52 

539 

1695 

114  Tauri . 

5.5 

20.  4 

21 

50 

540 

1700 

30  Orionis . 

. 

5.3 

20.6 

2 

59 

541 

1701 

116  Tauri . 

5.9 

2.).  9 

15 

47 

542 

1707 

118  Tauri . 

.5.  1 

21.9 

25 

03 

543 

1662? 

Urs.  Min . 

[  5.9 

23.5 

85 

08 

944  G. 

544 

1717 

31  Orionis . 

5.4 

2a6 

-  1 

11 

545 

1722 

32  Orionis . 

. A.. 

5.4 

24.4 

5 

51 

■ 

546 

1723 

25  Aurigfe . 

. X- 

4.7 

24.6 

32 

06 

.547 

1726 

119  Tauri . 

4.4 

252 

18 

30 

548 

1730 

34  Orionis . 

. 6.. 

1.9 

5  25.9 

—  0 

23 
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EEPORT  OF  THE  SUPERINTENDENT  OP 


List  of  stars  for  latitude-ohservations — Continued. 


'So. 

B.  A.  C. 

CoDBlellation. 

Magni¬ 

tude. 

Eight  ascen¬ 
sion,  1880.0. 

Decimation. 

1880.0. 

1 

Various. 

h.  m. 

o 

/ 

549 

Anri  fir® . . 

5.9 

.5  26  7 

54 

520 

550 

. .  Orionis* _  _  _  _  _ 

5. 9 

26J7 

1 

41 

5h,9e2W.  1 

551 

1736 

AnripnE! . 

.(104B.).. 

5.9 

27.2 

47 

40 

552 

1737 

35  Orionis . 

5.4 

27,3 

14 

13 

553 

1742 

121  Tauri . 

5.7 

28.1 

23 

58 

554 

1748 

37  Orionis . 

. 

4.9 

28.2 

9 

24 

555 

1749 

39  Orionis . 

. 

3.7 

28.5 

9 

51 

; 

556 

1765 

46  Orionis . 

. 

1.9 

30.1 

—  1 

17 

557 

1766 

40  Orionis . 

. 

4.5 

30.3 

9 

13 

558 

1751 

Camolop . 

.5.9 

30.5 

65 

39 

559 

1767 

123  Tauri . 

. C- 

3.3 

30.5 

21 

04 

1 

560 

1768 

26  AiirigjE . 

5.9 

31.6 

.30 

25 

561 

1773 

125  Tauri . 

5.4 

32.3 

25 

50 

562 

1782 

47  Orionis . 

4.9 

32.9 

4 

03 

1 

563 

1792 

126  Tauri . 

5.4 

34.4 

16 

29 

564 

1806 

51  Orionis . 

. h.. 

5.4 

36.3 

1 

25 

565 

1804 

27  Aurigffi . 

5.4 

36.6 

49 

47 

566 

1826 

Orionis . 

5.9 

40.3 

9 

29 

567 

1827 

131  Tauri . 

5.9 

40.4 

14 

27 

568 

1830 

29  Aurigas . 

......  T.. 

4.6 

40.9 

39 

08 

569 

1834 

133  Tauri . 

5.3 

40.9 

13 

52 

570 

1839 

52  Orionis . 

5.4 

41.6 

6 

25 

571 

1837 

132  Tauri . 

5.2 

41.7 

24 

33 

572 

1846 

134  Tauri . 

5.0 

42.8 

12 

37 

573 

1844 

31  AurigtB . 

. V  . 

4.9 

43.0 

37 

16 

574 

1845 

32  AurigfB . 

4.2 

43.2 

39 

08 

575 

1851 

Orionis  . . . 

5.9 

43.4 

9 

50 

57C 

1852 

135  Tauri . 

5.4 

43.6 

14 

16 

577 

. 

Orionis . 

.(200  B.).. 

5.9 

43.9 

4 

23 

11061  L.  L.  1 

j  578  ' 

1849 

31  Cnraelop . 

5.4 

44.2 

59 

53 

'  579  1 

1854 

30  AurigiB . 

. ( 

4.9 

44.8 

55 

41 

, 

580  1 

D.  M.  1110 . 

5.9 

45.3 

19 

50 

1 

581 

1862 

137  Tauri . 

5.9  ! 

45,5 

14 

08 

582 

1863 

136  Tauri . . . 

5.4 

45.8 

27 

36 

!  583  ; 

1869 

56  Orionis . 

5.5 

46.2 

1 

49 

1 

1876 

54  Orionis . 

. x'-- 

4.9  i 

47.3 

20 

16 

585  1 

1883  ' 

58  Orionis . 

1  var. 

48.7 

1  ’’’ 

24  1 

j 

586  ! 

1885 

33  AurigiB . 

. 6.. 

4.2 

49.6 

54 

17 

1 

587 

_ i 

Tauri . 

5.9  ! 

49. 6 

24 

14 

412  B.  1 

588 

_ ^  Anriirfe . .  . 

5.9  I 

50. 1 

49 

55 

1592  Bad.  | 

589  : 

1896 

139  Tauii . 

1  5. 1  < 

50.6 

1  25 

56 

1  590 

1895 

34  Aurigee . 

. 

1.9 

'  50.7 

44 

57  1 

1 

-  591 

1897 

35  Aurig.TB . 

. 

4.7  i 

51.0 

i 

56 

i 

'  j 

592 

1900 

37  AurigJB . 

. e.. 

3.2  , 

1  51.5 

37 

12 

i  1 

593  ; 

1902 

36  Aurig® . 

5.9 

51.9 

47 

52 

594  1 

1913 

60  Orionis . 

5.4 

5*2.7 

0 

32 

j 

j  595 

1914 

A 11  rig® . 

i  5.9 

53.5 

1 

53 

1 

,  596 

19,»8 

61  Orionis . 

. 

4.9  ; 

;  5  -5. 8 

9 

39 

'  j 

!  597  1 

1934 

64  Oriouis . 

. X®- 

5.4  j 

56.4 

19 

42 

1 

598  ' 

1938 

1  Gcininor . 

1  5.1 

56.8 

23 

16 

1  599 

1939 

62  Orionis . 

. X*-- 

5.0 

.*>6.8 

20 

09 

'  1 

600 

1942 

40  Aurigffi . 

i  5.9  ! 

58.4 

1  38 

30 

601 

. 

Orionis . 

5.9 

58.  7 

29 

31 

183  B. 

,  1 

I  602 

1945 

66  Orionis . 

. 

5.9  i 

i  58.8 

4 

10 

j  603 

1943 

37  Camolop . 

i  5.9 

j  5  59. 4 

.58 

57  j 

1 

1958 

67  Orionis . 

. V.. 

4.5  1 

!  6  0.7 

14 

47 

1 

'  605 

1952 

36  Camolop . 

5.4  ! 

0.9 

65 

43 

606 

1963 

41  Aurig® . 

. 

5.9  j 

2.4 

48 

45 

1 

607 

Aiirigiu . 

.(194  B.).. 

5.9 

4.3 

51 

12 

1660  Rad. 

608 

_  . 

5.  9 

4.  5 

32 

43 

6^  26  W.  1 

1  609 

_j 

1979 

40  Camelop . 

5.5 

6  4.9 

60 

02 

Digitized  by 


THE  UNITED  STATES  COAST  SURVEY. 


149 


List  of  sturs  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

Coimtellatioii. 

Magui-  1 
tnde.  1 

Right  aacen- 
siou,  1880.0. 

Declination, 
1880.0.  1 

1 

Various. 

h.  m. 

o 

/ 

610 

1986 

68  Orionis . 

. !  5.9 

6  4.9 

19 

49  ' 

1 

611 

1989 

69  Orioois . 

. /*  •,  *5.5  1 

5.1 

16 

09 

612 

1990 

70  OrioDia . 

5.1 

14 

14 

613 

1980 

Canielop . 

. '  4.6 

*  5.6 

69 

22 

(22  H.) 

61>J 

1992 

1  Lyncia . 

.  5.4 

6.9 

i  61 

33 

615 

2002 

7  Geminor . 

7.6 

1  22 

32 

‘ 

616  1 

2001 

44  Aurigte . 

. <r.-!  4.3 

7.7 

29 

32 

617 

2009 

72  Oriouia . 

. 5.4 

8.5 

1  16 

10 

i 

618 

2012 

73  Orionia . 

. Jfel..'  5.9 

1  9.0 

12 

35 

i 

619  1 

2007 

2  Lyricis . 

. I  4.9 

1  9.1 

59 

03 

620 

D.  M.  1235 . 

. '  5. 9  1 

11  .3 

I 

26 

[ 

621 

2024 

45  Aurigse . 

1  I 

. i  5.5  1 

12.1 

53 

30  ' 

I 

622 

.(291B.)..|  5.5 

13J2 

1  ]4 

43  j 

623 

Caraelop . 

.  S.!.! 

14.5 

70 

37  1 

1707  Rad.  1 

624 

2044 

46  Anrigie . 

. 1  s-o; 

15.7 

49 

91 

625 

2047 

13  Gemioor . 

. #4--  3.1 

15.7 

22 

35 

1 

626 

1  2045 

5  Lyncia . 

. . 1  5.9  1 

1  16.6 

58 

29  : 

627 

1  20.57 

8  Monocer . 

4.7  1 

!  17.4 

3 

49 

1 

628 

2082 

48  Aurigie . 

. 1  5.9  j 

20.9 

30 

34 

6^29 

2081 

47  AurigflB . 

.  5. 9 

‘  21.1 

46 

46 

630 

2086 

77  Orionia . 

5.7  j 

i  21.1  1 

0 

22 

631 

2090 

18  Geminor . 

. V..  4.3 

21.8 

20 

17 

632 

2069 

Camelop . 

.(121  B.)..  5.9 

22.  1 

78 

06 

633  ' 

2083 

Cumelop . 

.  5. 9 

•22.8 

1  73 

46 

634  1 

2110 

AurigiB . 

.  5.5  1 

24.6 

32 

32 

635 

1  Monocer . 

..(50B.)..i  5.4 

25. 1 

i  >1 

38 

12494  L.  L. 

636  1 

j  Camelop . 

.  5.4 

25.8 

79 

42 

(23  H.i) 

637 

2126 

'  13  Monocer . 

.  4. 9 

26.4 

7 

26 

1 

638 

1  Camelop  . 

.  5. 9 

26.4 

71 

51 

6978  A.  Oe. 

639 

2129 

Geminor . 

..(48  B.)..  5.9 

26.8 

14 

14 

1  ' 

640 

Monocer . 

..(58  B.)..  5.7 

27.  5 

1 

07 

12587  L.  L.  j 

641 

2133 

49  Auriga* . 

.  5. 0 

27.7 

28 

07 

642 

1  2159 

1  50  Aurigte . 

.  4.7 

30.8 

42 

36 

643 

2163 

24  Geminor . 

. y..i  2.4 

:io.8 

1  16 

31 

644 

'  2170 

54  Auriga? . 

.  5. 9 

32.0 

20 

22 

645 

2182 

55  Aurigse . 

.  5. 4  1 

34.4 

44 

39 

1  1 

646 

2185 

15  Monocer . 

.  4.2 

34.4 

!  10 

01 

i 

647  1 

2191 

26  Geminor . 

.  5.4 

35.4 

17 

46 

648 

2187 

12  Lyncia . 

.  4. 9 

35.7 

59 

33 

649 

2194 

27  Geminor . . 

. €..  3.4 

36.6 

25 

15 

650 

2197 

28  Geminor . 

5.9 

37.2 

29 

06 

i 

651 

2199 

30  Geminor . 

. J  5. 0 

37.2 

13 

21 

652  1 

Lyncia . 

..(I958)..j  5.9 

3a  1 

55 

49 

1806  Rad. 

653 

2200 

56  Aurigte . 

.  5, 4 

3a2 

43 

42 

654 

2198 

42  Camelop . 

.  5. 1 

38.4 

67 

42 

1 

655 

1  2201 

57  Anrigie . 

.  5. 4 

38.5 

!  48 

54 

656 

2206 

31  Geminor . 

. f..  3.8 

3R6 

!  13 

02 

657 

2211 

16  Monocer . 

.  5.9 

40.0 

1  ^ 

43 

658  j 

2209 

43  Camelop . 

.  5.  1 

40.8 

!  69 

02 

1 

659 

2216 

17  Monocer . . 

.  5. 2 

40.8 

8 

10 

660 

2222 

18  Monocer . 

.  4.7 

41.6 

2 

33 

661 

Geminor . 

..(76B.)..  5.5  , 

41.9 

32 

44 

6h,  1227  W. 

662 

2223 

58  Aurigie . 

.  5. 1 

42.3 

i  41 

56 

663 

2210 

Camelop . 

.  4.6 

42.6  ‘ 

1  77 

08 

(24  H.) 

664 

2220 

14  Lyncia . 

.  5. 9 

42.6 

59 

35 

665 

Cephei . 

.  4.9 

43.8 

87 

15 

51  H. 

666  ' 

2233 

36  Geminor . 

. d..  5.9  1 

44.4 

21 

55 

1 

667 

2237 

34  Geminor . 

. 6..  3.3 

44.9 

1  34 

06 

1 

668 

2248 

15  Lyncia . 

.  4.9 

46.9 

58 

35 

669 

2247 

Camelop . 

. !  5.9 

47.7  j 

1  70 

58 

670 

2255 

38  Geminor . 

. . e..|  5.3 

6  47.9 

13 

20 

1 

L_ 
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BEPORT  OF  THE  SUPERINTENDENT  OP 


List  of  stars  for  latitude-observaiiom — Contiuned. 


No. 

B.A.C. 

Constellation. 

Magni¬ 

tude. 

Right  aacen- 
aion,  1880.0. 

Declination, 

1880.0. 

Yariooa. 

h.  m. 

o 

/ 

671 

2261 

16  Lynda . 

5.9 

6  48.9 

45 

17 

672 

2285 

41  Geminor . 

*  5.9 

53.4 

16 

14 

673 

2299 

Geminor . 

. Ui.  . 

5.5 

55. 1 

24 

23 

674 

Geminor . 

.(110  li.).. 

5.9 

55.4 

17 

55 

6>',  1630  W. 

675 

.(Ill  B.).. 

5.9 

55.  4 

15 

30 

6^  1633  W. 

676 

2305 

43  Geminor . 

. i- 

4.2  var. 

57.0 

20 

45 

677 

2306 

Geminor . 

4.9 

57.0 

11 

07 

(F.  10.) 

678 

2314 

Anrij;® . 

. 

5.9 

5a  2 

34 

40 

679 

5.9 

6  59. 5 

34 

11 

13704  L.  L. 

680 

..(32  B.).. 

5.7 

7  1.3 

7 

40 

13799  L.  L. 

681 

. 

23:K) 

45  Geminor . 

5.5 

1.5 

16 

07 

682 

2338 

6;i  Auripp . 

5.3 

3.4 

39 

31 

683 

2340 

46  Geminor . 

. T.  . 

4.6 

3.5 

30 

26 

684 

2343 

47  Geminor . 

5.4 

3.9 

27 

04 

685 

2341 

Lyuds . 

5.9 

4.0 

51 

37 

686 

2350 

48  Geminor . 

5.9 

5.2 

24 

20 

687 

2349 

18  Lvncis . . 

4.9 

5.4 

59 

51 

688 

2356 

Ciinis  Min . 

...(I  B.).. 

5.9 

5.  5 

5 

5! 

6-^ 

Camelop . 

.5.4 

5.7 

82 

39 

(25  11.) 

690 

2358 

22  Monocer . 

4.3 

5.7 

-  0 

18 

691 

2362 

51  Geminor . 

.5.4 

6.5 

16 

22 

• 

692 

2361 

Lyucis . 

..(43  B.)  .. 

5.4 

7.0 

47 

28 

693 

2373 

Cania  Min.? . 

(141  B.).. 

5.9 

8.  0 

3 

19 

694 

2379 

L^Tida . 

5.2 

9.4 

49 

41 

695 

2381 

63  Aurigfe . 

5.9 

9.7 

41 

06 

606 

2398 

54  Geminor . 

. A.. 

4.0 

11.2 

16 

46 

697 

. 

Lynda . 

5.9 

12.6 

45 

27 

1929  Rad. 

608 

2110 

55  Geminor . 

. i.. 

3.7 

13.0 

22 

12 

699 

2407 

19  Lyncia .  . 

5.4 

13.  1 

55 

30 

•3  Oil 

2416 

65  Aiirigm . 

5.3 

14.0 

36 

59 

701 

2423 

56  Geminor . 

5.9 

14.9 

20 

39 

702 

2429 

66  Aurigie . 

■  *  1 

5.5  1 

15.8 

40 

54 

1 

703 

2431 

57  Geminor . 

. A..i 

4.9 

16.2 

25 

17 

704 

1 

21  LjTida . 

4.5 

17.7 

49 

27 

705 

1  2444  I 

1  Cania  Min . 

5.5  ! 

ia2 

11 

54 

1  ! 

706  , 

2442 

60  Geminor . 

4.2 

18.3 

28 

02 

1 

707 

2439 

Camelop . 

.(143  B.).. 

5.4  1 

18.4 

68 

43 

708 

2451 

2  Cania  Min . 

5.3 

19.1 

9 

31 

•  1 

7C9 

Lynda . 

..(51  B.).. 

5.9 

20.0 

48 

26 

I960  Rad.  ^ 

710 

2460 

63  Geminor . 

5.5 

20.6 

21 

41 

711 

2462  1 

3  Cania  Min . 

. 

a  1 

20.7 

8 

32 

712 

2459 

22  Lynda . 

5.9 

20.9 

49 

55 

1 

713  ! 

2464  1 

1  Geminor . 

. P-- 

4.9 

21.4 

;  32 

01 

714 

2468 

4  Cania  Min . 

. y-  , 

<9 

21.6 

9 

10 

715 

2465 

5  Cania  Min . 

. . 

.5.9  ' 

21.6  j 

! 

11 

! 

716 

2467 

64  Geminor . 

. bK. 

!  5.9 

21.9  I 

28 

23  1 

1 

717 

,  2469 

65  Geminor . 

. 62.. 

•  4.9 

’  22.4  1 

i  28 

10 

718 

2473 

6  Cania  Min . 

4.9 

:  23.;  1 

1  12 

15 

1  ! 

719  ' 

1 

DM.  1744...*. . 

5.9 

i  25.  7  1 

23 

09 

720 

2480  * 

7  Cania  Min . 

. Ji.. 

1 

5.5 

25.9 

2 

10 

!  .  j 

721 

1  2486 

68  Geminor . 

5.4 

'  26.8 

1 

08 

722 

Lynda . 

..(54  B.).. 

5.9 

27.0  ; 

1  36 

02 

723 

2485 

I  66  Geminor . 

...... .a. .  1 

j  1.5 

j  27.0 

1  32 

09 

1  1998  Rad. 

724 

2488 

Lynda . 

5.9 

[  27.9 

1  46 

27 

725 

2493 

69  Geminor . 

4.3 

28.5  ' 

'  27 

10 

1  1 

726 

2504 

70  Geminor . 

1 

*  5.5 

1  30.7 

i  35 

20  ; 

!  •  1 

727 

2509 

71  Geminor . 

i  4.9 

31.3 

i  34 

52  ! 

723 

T.yneia . 

5.7 

1  32.2 

38 

37 

j  2006  Rad.  i 

729 

Lynda . 

CO 

w 

5.5 

32.4  j 

48 

24 

1  2005  Rad. 

730 

2.519 

74  Geminor . 

. . 

5.2 

32.6 

17 

57 

731 

2522 

10  Cania  Min . 

. a.. 

5.3 

7  33.0 

5 

32 
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List  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

Constollation. 

Magni¬ 

tude. 

Right  aacon- 
aion,  1880.0. 

Declination, 

1880.0. 

Various. 

A.  m. 

o 

/ 

732 

2516 

24  Lyncis . 

. 

4.9 

7  33.1 

58 

58 

733 

5.9 

a3.8 

23 

19 

7h,  955  W. 

734 

2532 

Lyncia . 

. (60  B.).. 

5.5 

35.0 

50 

42 

735 

. (189  B.).. 

5.9 

35.3 

14 

29 

14961  L.  L. 

736 

2540 

75  GemlDor.... 

4.9 

.a5.8 

29 

10 

737 

2551 

77  Geniinor _ 

. * 

3.8 

37.2 

24 

41 

738 

2555 

78  Geminor  .... 

. 0.. 

1.3 

38.0 

28 

19 

739 

Lyncia . 

5.3 

38.6 

37 

48 

T>,  1083  W. 

740 

2558 

81  Geminor . 

. 9- 

5.0 

39.2 

18 

48 

741 

2563 

80  Geminor - 

5.3 

39.7 

33 

43 

742 

2564 

11  Canis  Min ... 

4.9 

39.7 

11 

04 

743 

2612 

13  Cania  Min  .. 

. 

.5.4 

45.5 

2 

04 

744 

2590? 

Camelop . 

. (161  B.).. 

.5. 5 

45.8 

79 

48 

745 

2596? 

Camelop . 

. (166  B.).- 

5.  1 

45.8 

74 

14 

746 

2609 

26  Lyncia . 

5.4 

46.0 

47 

53 

747 

2617 

83  Geminor .... 

. 

4.9 

46.2 

27 

05 

748 

2585? 

Camelop . 

. (156  B.)-- 

5.9 

48.0 

84 

24 

1  749 

2632 

85  Geminor.... 

5.9 

48.7 

20 

13 

1  750 

2639 

1  Cancri . 

5.9 

50.2 

16 

06 

1 

751 

2647 

Canis  Min  .. 

5.9 

50.8 

8 

.58 

(F.  199.) 

752 

D. M.  1130  .. 

.5.9 

51.4 

59 

23 

753 

2649 

Cancri . 

. (2B.). 

5.9 

51.7 

16 

49 

7.'>4 

Camelop.?... 

.5  9 

51.9 

63 

25 

i 

755 

26.53 

14  Cania  Min... 

.5.9 

52.  1 

o 

33 

1 

756 

26.59 

3  Cancri . 

5.5 

.5.3.  9 

17 

.39 

I 

757 

2668 

28  Monocer . 

5.  3 

.55.  1 

-  1 

03 

1 

75M 

2673 

Cania  Min  .. 

4.9 

56.0 

2 

40 

(12  U.l  1 

759 

2672 

6  Cancri . 

5.2 

56.2 

28 

08 

I 

760 

2690 

8  Cancri . 

5.5 

58.4 

13 

28 

1 

761 

2700 

9  Cancri . 

. 

5.9 

59.2 

22 

59 

1 

762 

2697 

27  Lyncia . 

5.0 

7  59.4 

51 

51 

763 

'  2714 

10  Cancri . 

. 

.5.3  ' 

8  0.7 

21 

56 

764 

2707 

Ura.  Major  . . 

.  .(.55 Can.  Ven.). . 

!  4.7 

0.9 

68 

50 

!  (3  H.) 

765 

j  Camelop . 

. (173  B.).. 

1  5.9 

4.2 

76 

07 

2092  Rad. 

766 

2732 

Lyncia . 

1 

'  5.4 

4.2  ! 

56 

49 

1  (F.505.) 

767 

2744 

1  16  Cancri . 

. ^ 

4.4 

5.3 

18 

01 

708 

2747 

15  Cancri . 

5.4  1 

5.7 

30 

02 

769 

2757 

29  Lyncia . 

5.9 

7.9 

1  59 

56 

1 

1 

770 

2765 

Ura.  Major.. 

5.9  i 

:  8.9 

62 

52 

1 

771 

2778 

17  Cancri . 

. 0.. 

as 

10.0 

9 

33 

772 

2786 

18  Cancri . 

. X* 

5.4 

12.8 

27 

37 

773 

2789 

19  Cancri . 

. . A,. 

5.9 

1  12.9 

1  24 

24 

774 

2788 

Cancri . . 

5.9 

13.4 

21 

06 

(F.  93.) 

775 

2793 

31  Lyncia . 

4.9 

14.6 

43 

35 

776 

2792 

Lyncis . 

. (97  B.).. 

5.9 

14.7 

53 

36 

777 

Lyncia  . . . . 

. . (101  B.).. 

5.9 

17.4 

35 

25 

16431  L.  L. 

778 

2803 

Ura,  Major.. 

•  5.9 

ia4 

67 

42 

779 

2815 

22  Cancri . 

. 

5.9 

19.2 

28 

17 

780 

Lyncia _ 

5.9  1 

19.3 

46 

03 

2111  Rad. 

781 

2817 

23  Cancri . 

. . 

5.4 

19.5 

27 

20 

782 

2822 

Cancri . 

5.1 

19.5 

7 

57 

(12  H.) 

783 

2826 

^7  Cancri . 

5.5 

20.1 

13 

03 

t 

784 

2819 

1  Ura.  M^or. . 

3.5 

20.3 

61 

08 

1 

785 

2833 

28  Cancri . 

. n».. 

5.5 

21.5 

24 

33 

786  ' 

2842 

2  Urs.  Major.. 

. A.. 

5.5 

23.9 

65 

33 

787 

2850 

30  Cancri . 

. v3. . 

5.5 

24.4 

24 

29 

788 

2853 

31  Cancri . . 

. e.. 

5.9 

24.7 

18 

30 

789 

2862 

33  Cancri . . 

5.4 

25.8 

20 

51 

790 

2871 

33  Lyncis . 

5.7 

27.1 

36 

50 

791 

2876 

3  Urs.  Major.. 

5.5 

2a5 

65 

26 

792 

2889 

Hydra) . 

. (18  B.).. 

5.9 

8  29.5 

7 

02 
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REPOET  OF  THE  SUPERINTENDENT  OF 
List  of  stars  for  latitude  observations — Continued. 


No. 

B.A.C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

i 

O  /  ' 

793 

2884 

4  Urs.  Major . .  . ir.. 

4.7 

8  29.7 

64  46 

794 

2897 

36  Cancri . c*.. 

5.9 

30.6 

10  05 

795 

2901 

4  Hydras . 6.. 

4.5 

31.3 

6  07  ' 

796 

2911 

5  Hydras . <r.. 

4.7 

32.5 

3  46 

797 

2909 

34  Lyncis . 

5.4 

32.8 

46  16 

798 

2937 

43  Cancri . y.. 

4.5 

36.3 

21  55 

799 

2942 

45  Cancri . A'.. 

5.9 

36.6 

13  07  , 

800 

2945 

7  Hydras . v  - 

4.9 

.37.0 

3  50  ! 

801 

2943 

Urs.  Mf^or . 

5.9 

37.9 

67  08 

P.  286. 

802 

2953 

47  Cancri . 6.. 

4.5 

37.9 

18  36 

803 

2958 

49  Cancri . b.. 

5.9 

38.2 

10  31  1 

804 

2965 

48  Cancri . t.. 

4.3 

39.4 

.  29  13  1 

805 

2971 

11  Hydras . 

3.7 

40.4 

6  52  : 

806 

2976 

Hydras . (39  B.).. 

5.9 

41.2 

-  1  28 

807 

2978 

13  Hydras . p.. 

4.7 

42.  1 

6  17  , 

80S 

2982 

5  Ura.  Mivjor . 6- . 

5.4 

43.5 

62  24 

809 

2989 

35  Lyncis . 

5.4 

43.9 

44  11 

810 

2999 

51  Cancri . 

5.9 

45.2 

32  56  . 

811 

3002 

55  Cancri . p2.. 

5.9 

45.5 

28  47 

812 

3003 

6  Urs.  Major . 

5.9 

46.4 

65  04 

813 

3016 

57  Cancri . cr*.. 

5.3 

46.9 

31  03 

814 

3033 

59  Cancri . 

5.9 

48.5 

33  22 

815 

3026 

58  CancH . p3.. 

5.4 

48.5 

28  23 

816 

3027 

Lyncis . 

5.9 

48.7 

40  40 

D.  M.  2125. 

817 

3032 

16  Hydras .  . C-- 

.3.  1 

49.  1 

6  24 

818 

3035 

60  Cancri  . 

5.5 

49.4 

12  06 

819 

Camolop . 

5.9 

50.2 

84  40 

2218  Had. 

820 

3047 

62  Cancri . ol-. 

5.4 

50.6 

15  47 

821 

3048 

9  Urs.  Major . i.. 

3.3 

51.0 

48  31 

!  822 

3053 

Cancri . 

5.9  1 

51.2 

9  51 

823 

3049 

8  Urs.  Major . p. 

,5.  0 

51.7 

68  06 

i 

3055 

65  Cancri . a.. 

4.3 

51.9 

12  19 

1  825 

3056 

64  Cancri . ! 

5.4 

52.2 

32  53 

!  826 

3059 

10  Urs.  Major . 

4.2 

52.9 

42  16 

827 

3072 

Urs.  M^jur . (44  B.) . . 

5.  5 

5.5.2 

54  4.5 

828 

3075 

Urs.  Major . k.. 

3.7 

55.4 

47  38  • 

829 

3079 

69  Cancri . y.. 

5.3 

55.8 

24  56 

830 

3087 

11  Urs.  Major . ai.. 

5.1 

57.9 

67  21 

831 

3100 

Lyncis  ? . 

4.6 

58.9 

38  56 

(17  H) 

832 

3105 

18  Hydras . 

5.4 

59.7 

5  35 

833 

3099 

13  Urs.  Major . d.. 

5.3 

8  59.8 

67  37 

834 

3106 

15  Urs.  Major . . 

4.9 

9  0.4 

52  05 

835 

3109 

72  Cancri . r.. 

5.9 

0.7 

30  09 

836 

3108 

14  Urs.  Major . t.. 

4.9 

1.0 

64  00  1 

837 

3111 

76  Cancri . k.  . 

5.4 

1.3 

11  09  , 

838 

3113 

75  Cancri . 

5.9 

1.7 

27  07 

839 

3117 

77  Cancri . f . . 

4.7  ! 

2.5 

22  31 

840 

3116? 

Urs.  Major . 

5.9 

3.8 

73  26 

(F.  399.) 

841 

3125 

16  Urs.  Major . c.. 

4.9 

4.9 

61  55 

842 

3131 

36  Lyncis . 

4.9 

6.0 

43  43 

'  843 

3135 

17  Urs.  Major . 

4.9 

6.9 

57  13 

1  844 

3140 

18  Urs.  Major . 

5.4 

7.6 

54  31 

'  845 

3146 

22  Hydrss . 0.. 

4.3 

8.  1 

2  49 

846 

3132 

81  Cancri . 

5.5 

8.6 

15  27 

,  847 

3162 

38  Lyncis . 

4.4 

11.4 

37  19 

848 

3172? 

Urs.  Major . . 

5.5 

12.9 

57  13 

(F.445.) 

^  849 

3178 

40  Lyncis . a.. 

3.3 

13.8 

34  54 

1  850 

3204 

1  Leonis . 

4.3 

17.7 

26  42 

{  851 

3199 

Draconis . 

4.3 

19.8 

81  51 

(1  H.) 

852 

3218? 

Urs.  Major,  (or  41  Lyncis) . 

5.4 

20.9 

46  08 

<22  H.) 

1  853 

3227 

2  Leonis . 

5.3 

9  22.0 

9  35 
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List  of  stars  for  latitude-observations — Continued. 


1  1 

No. 

RA.C. 

Coimtollation. 

Magni- 

Right  ascen- 1 

Declination, 

Various. 

tnde. 

Sion,  1880.0.  ' 

1880.0. 

h.  m. 

o 

1 

854  - 

3221 

23  TTrs.  M^jor . 

3.7 

9  22.1 

63 

35 

855  1 

3228 

3  Leonis . 

5.9 

22.1 

8 

43 

856 

3231 

22  Ura.  Major . 

. 

4.9 

23.6 

72 

44 

857 

3232 

24  Urs.  MfOoi* . 

. . .  .d. . 

5.  1 

23.9 

70 

21 

858  ‘ 

3241 

8  Leonis  Min . 

. 

5.4 

24.3 

35 

39 

859 

3242 

25  Urs.  Major . 

_ e.. 

:).i 

•  24.8 

52 

13 

860 

3246 

4  Leonis . 

_ A.. 

4.5 

24.9 

23 

30 

861 

3250 

5  Leonis . 

_ f . 

5.3 

25.5 

11 

50 

8G2 

3251 

6  Leonis . 

5.9 

25. 5 

10 

15 

1  8C3  1 

3253 

32  Hydne . 

...T*.. 

4.7 

2.5.9 

-  0 

39 

1  , 

3256 

26  Urs.  M^or . 

. 

4.9 

26.6 

52 

36 

865 

3261 

10  Leonis  Min . 

....... 

4.8 

26.9 

36 

,56 

866 

3265 

Lyncis . 

4.6 

27.7 

40 

09 

867 

3268 

11  Leonis  Min . 

....... 

5.4 

28.5 

36 

22 

868 

:1273 

Leonis . 

.5.  3 

29.6 

31 

42 

(6  H.) 

,  869 

3286 

1  Sex  tan tis  (or  10  Leonis) . 

.5.  r> 

30.9 

7 

22 

870 

3281 

42  Lyncis . . 

5.4 

31.0 

40 

47 

!  871 

3283 

27  Urs.  Major . 

5.3 

.32. 0 

72 

48 

872 

3295 

2  Sextantis . 

4.  9 

32.2 

5 

11 

873 

3284 

Camelop  (or  Draconis) . 

5.9 

3.3.0 

79 

41 

(188  B.) 

874 

3303  1 

1  35  Hydne . . 

4.2 

.33.7 

-  0 

36 

875 

3307 

43  Lyncis . 

.5.  5 

34.  6 

40 

18 

876 

3:U2 

Leonis . 

. 0. . 

3.8 

34.8 

10 

26 

877 

3317 

15  Leonis . 

. -/. 

5.3 

.36.5 

30 

32 

878 

3321 

16  Leonis . 

. 

5.9 

.37. 2 

14 

34 

679 

3324 

Urs.  Major . 

(99  B.) . . 

4.9 

38.1 

57 

40 

880 

3331 

17  Leonis . 

3.4 

39. 1 

24 

20 

881 

3336  ; 

I^nis . 

5.  5 

39.8 

7 

15 

(F.  240.) 

1  882 

3339 

Sextantis . 

(12  B.).. 

5.4 

40.2 

2 

20 

1  883 

3341 

15  Leonis  Min . 

5.7 

40.8 

46 

35 

26  4. 

!  884 

3345 

Leonis . 

. R.. 

6  var. 

41.1 

11 

59 

M.  420. 

1  885 

.3346  1 

29  Urs.  Mfvjor . 

4.2 

4  2.  5 

.59 

36 

1  886 

.3:158 

30  Urs.  M^jor . 

. 

4.9 

44.0 

54 

38 

1  887 

.^366 

22  r..eonis . 

. 9- 

5.  5 

4.5.1 

24 

58  . 

1  888 

3371 

24  Leonis . 

. M- 

4.2 

4.5.9 

26 

34 

1  889 

3374 

7  Sextantis . 

5.9 

46.0 

3 

01 

890 

3381 

31  Urs.  Mi^or . 

5.4 

47.9 

.50 

24 

891 

3399 

19  Leonis  Min . 

5.  1 

.50.4 

41 

38 

892 

3402 

Urs.  Midoi* . 

4.9 

51.6 

57 

23 

(F.  391.) 

893 

3406 

Leonis . 

.5.4 

51.  8 

13 

00 

894 

3409 

I..eouis . 

(92  B.).. 

5.9 

.52.  7 

liO 

13 

895 

3415 

29  Leonis . . 

. jr. . 

4.9 

5,3.9 

8 

37 

896 

:1416 

20  Leonis  Min . 

5.5 

54.1 

32 

31 

897 

3423 

Leonis . 

i  5. 2 

9  56.1 

32 

33 

(15  H.) 

898 ; 

3446 

21  Leonis  Min . 

4.4 

10  0.4 

35 

50 

899 

3453 

30  r..eonis . 

. n- 

3.5 

0.8 

17 

21 

1  900 

3457 

31  I..eonis . 

. A.. 

4.9 

1.5 

10 

35 

1  901 

3458 

15  Sextantis . 

4.2 

1.8 

0 

13 

1  902 

3459 

32  Leonis . 

. a. . 

1.3 

2.0 

12 

33 

903 

3468 

Leonis  Min . 

(64  B.).. 

5.9 

4.  1 

38 

00 

904 

3496 

32  Urs.Mi^ior . 

5.5 

9.3 

65 

42 

.3500 

23  Leonis  Min  . . . . 

.5.9 

9.  4 

29 

54 

906 

3505 

33  Urs.  Major . . . 

. A.. 

3.7 

9.9 

43 

31 

907 

3508 

Leonis . 

. 

3.7 

10.0 

24 

01 

908 

3510  1 

37  Leonis . 

.5.4 

10.2 

14 

21 

909 

Camelop . . 

4.9 

12.0 

84 

51 

(29  H.) 

910 

3514 

Urs.  Major . 

.5.9 

12.0 

69 

22 

F.447. 

911 

. 1 

Urs.  Mf^jor . 

.5.9 

12.0 

49 

00 

49, 1940  B. 

912 

3522 

40  Leonis . 

5.7 

13.3 

20 

05 

913  ! 

3.523 

Leonis . 

. y- 

1.9 

1  13.4 

20 

27 

914 

3533 

Urs.  Major  . . 

• . 

1  3.3 

10  15.2 

1  . 

42 

06 

H.  Ex.  133 - 20 
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REPORT  OP  THE  SUPERINTENDENT  OP 


List  of  stars  for  latitude-observations — ContiDued. 


No. 

B.A.C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

915 

3531 

Urs.  Major . 

4.9 

10  15.5 

66 

11 

916 

3542 

27  Leonls  Min . 

5.9 

16.2 

34 

31 

917 

3528 

Camelop . 

. 

5.1 

16.3 

83 

10 

(30  H.) 

918 

3548 

28  Loonis  Min . 

5.5 

17.2 

34 

19 

919 

3560 

30  Leonls  Min . 

4.5 

19.0 

34 

25 

920 

3561 

44  Leonis . 

5.9 

19.0 

9 

25 

921 

3572 

31  Leonis  Min . 

. 

4.2 

21.0 

37 

19 

922 

3580 

36  Urs.  Mi^or . 

•  4.6 

23.0 

56 

36 

923 

3597 

30  Sextantis . 

5.3 

24.2 

-  0 

01 

924 

3593 

Dracouis . 

4.9 

24.6 

76 

21 

(9  H.) 

925 

3606 

46  Leonis . 

5.9 

25.8 

14 

45 

926 

3607 

Urs.  Mi^or . 

5.  1 

26.2 

41 

03 

(33  H. 

927 

3609 

47  Leonis . 

. P- 

4.2 

26.5 

9 

56 

928 

3610 

34  Leonis  Min . 

5.9 

26.7 

35 

36 

929 

3612 

37  Urs.  Mt^or . 

4.9 

27.4 

57 

42 

930 

3639? 

Urs.  Mf^or . 

(166  B.).. 

5.9 

31.7 

54 

17 

931 

3640 

37  Leonis  Min . 

4.7 

32.0 

3a 

36 

932 

3641 

38  Leonis  Min . 

5.4 

32.3 

38 

31 

9.33 

3645 

Urs.  Major . 

5.4 

33.4 

69 

03 

(F.  449.) 

934 

3647 

38  Urs.  MiOor . 

5.1 

33.8 

66 

20 

935 

3652 

Urs.  M^or . 

4.6 

34.5 

69 

42 

(35  H.) 

936 

3664 

39  Urs.  Migor . 

5. 5 

36.2 

57 

49 

9J7 

3665 

36  Urs.  Major . 

5.1 

36.5 

46 

56 

(36  H.) 

938 

3666 

40  Leonis  Min . 

.5.2 

36.5 

26 

58 

9.39 

3671 

41  Leonis  Min . 

5.4 

36.9 

a:. 

49 

940 

3685 

42  Leonis  Min . 

5. 1 

39.2 

31 

19  1 

941 

3691 

51  Leonis . 

5.  4 

39.9 

19 

32 

942 

3693 

52  Leonis . 

. k.. 

5.  5 

40. 1 

14 

51 

943 

3708 

53  Leonis . 

. L. 

.5.3 

4:io 

11 

11 

944 

3714 

i  42  Urs.  M^jor . 

5.  5 

43.9 

59 

57 

945 

Urs.  M^or . . 

5.  9 

45.  4 

70 

29 

2.569  Rad. 

i  946 

Urs.  Major . 

(194  B.).. 

,  5. 9 

45.4 

53 

09 

j  947 

3725 

44  Urs.  Major . 

,5.4 

46.3 

55 

13 

(  ’*01^  } 

1  948 

3728 

46  Leonis  Min . 

4.2 

46.6 

34 

52 

i  949 

3729 

45  Urs.  Major . 

. w. . 

5.  1 

47.  1 

1  43 

50 

950 

3732 

Leonis . 

. p‘.. 

,5.4 

47.6 

1  “  ^ 

30 

(29  H.) 

951 

3742 

54  Leonis . 

'  4.2 

49.1 

25 

23 

952 

.3741?! 

46  Urs.  Maj.  or  Leon.  Min.  (128  B.). 

5.4 

49.2 

*  34 

09 

953 

5.9 

52. 2 

1  ,52 

11292  A.  Oe. 

954 

3757 

47  Urs.  Major . 

4.7 

52.8 

t  « 

04 

955  ! 

Urs.  Major . 

208  B.).. 

5.9 

.52.8 

36 

46 

loh,  233  r. 

956 

3758 

Urs.  Major . 

.5.9 

53.4 

'  46 

09 

(39  H.) 

937  1 

3768 

58  Leonis . 

. d.. 

4.5 

54.4 

1  4 

16 

958 

3769 

59  Leonis . 

5.1 

54.5 

1  ® 

44 

959  1 

3767 

48  Urs.  Major . 

. P.. 

2.6 

54.6 

1 

01 

1  960 

3765? 

49  Urs.  Major . 

i  4.7 

54.1 

?9 

57 

961 

*3775 

61  Leonis . 

. P*  • 

5.  1 

55.7 

1  •-  1 

50 

'  962  , 

3776 

60  Leonis . 

. 5.. 

4.3 

55.9 

1  20 

49 

1  963 

3777 

50  Urs.  Major . 

. a.. 

1.9 

56.3 

ea 

24 

1  964 

3788 

63  Leonis . 

. X  - 

[  5.1 

10  58.8 

'  7 

59 

965 

3798 

65  Leonis . 

. P* 

.5.9 

11  0.8 

2 

37 

966 

3809 

67  Leonis . 

5.9 

2.4 

1  25 

20 

967 

3811 

Urs.  Major . 

220  B.).. 

5.7 

2.8 

36 

58 

968 

3812 

52  Urs.  Major . 

. 

3.7 

2.9 

45 

09 

969 

3832 

69  Leonis . 

. P®- 

5.3 

7.6 

*  0 

36 

970 

3834 

68  Leonis . 

. J.. 

2,6 

7.7 

1  21 

11 

971 

3838 

70  Leonis . 

3.5 

7.9 

05 

9T2 

3842 

72  Leonis . 

4.9 

8.8 

*  23 

45 

973 

3843 

73  Leonis . 

. n.. 

5.3 

9.6 

1  13 

58 

974 

3846 

Urs.  Major . 

5.9 

9.9 

1  -  50 

08 

(F.394.) 

975 

.3850 

75  Leonis . 

5.4 

11  11.1 

1  ^ 

41 

1 

1  _ _ 
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List  of  stars  for  latitudeohservations — Continued. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Right  aacen- 
aion,  1880.0. 

Declination, 

1880.0. 

1 

Varioua. 

‘  k.  m. 

o 

/ 

976 

3851 

53  Ura.  Major . 

. r 

3.8 

11  11.8 

32 

13 

977 

3852 

54  Ura.  Major . 

3.5 

12.0 

33 

45 

978 

3856 

55  Ura.  Major . 

4.7 

12.6 

38 

51 

979 

3862 

77  Leonia . . 

. <r. . 

4.3 

15.0 

6 

41 

980 

3864 

Ura.  Major . 

5.9 

15.7 

65 

09 

(F.  392.) 

981 

3868 

56  Ura.  Mtyor . 

5.3 

16  3 

44 

09 

982 

3877 

78  Leonia . 

4.2 

17.7 

11 

12 

983 

3879 

79  Leonia . 

.  5.9 

17.9 

2 

04 

984 

.3886 

81  Leonia . 

5.  9 

19.4 

17 

08 

985 

3900 

Leonia . 

4.9 

21.8 

3 

31 

986 

3905 

57  Ura.  Major . 

4.9 

22.6 

40 

00 

987 

3915 

86  Leonia . 

24.2 

19 

04 

■ 

988 

3914 

Draconia . 

. AL. 

3.5 

24.3 

70 

00 

989 

3918 

Ura.  Major . 

5.9 

25.5 

61 

44 

(F.  124.) 

990 

3932 

90  Leonia . 

5.4 

28.  5 

17 

27 

991 

3931 

Ura.  Major . 

(279  B.).. 

5.9 

28.5 

.55 

27 

992 

3933 

2  Draconia . 

5.  1 

29.0 

70 

00 

993 

3937? 

Leonia . 

5.9 

30.0 

28 

26 

(45  H.) 

994 

3946 

91  Leonia . 

. t». . 

4.6 

30.8 

-  0 

10 

• 

995 

3949 

Ura.  Major . 

.(283  B.).. 

5.9 

31.4 

51 

18 

996 

3952 

59  Ura.  Major . 

5.9 

32.0 

44 

17 

99? 

3964 

92  Leonia  . . 

5.4 

34.6 

22 

01 

998 

3965 

61  Ura.  Major . 

5.  0 

34.8 

34 

53 

999 

3966 

62  Ura.  Ma^jor . 

5.9 

35.4 

32 

25 

1 

1000 

3968 

3  Draconia . 

5.3 

35.8 

67 

25 

1001 

3979 

2  Virginia . 

. 

4.9 

39.1 

8 

55 

1002 

3981 

62  Ura.  Major . 

. X- 

4.2 

39.7 

48 

27 

, 

1003 

3982 

Virginia . 

. v».. 

4.3 

39.7 

7 

12 

1004 

3985 

Ura.  Major . 

5.4 

40.5 

56 

19 

(F.  123.) 

1005 

3990 

93  Leonia . . 

4.2 

1  41.8 

20 

53 

1006 

3989 

4  Virginia . 

. A».. 

5.9 

41.8 

8 

55 

1007 

3995 

94  Leonia . 

. 0.. 

1.9 

i  42.9 

1  1 

15 

15 

1008 

3998 

55  Ura.  Major . 

5.2 

43.3  1 

35 

36 

1009 

4002 

5  Virginia . 

. 0.. 

3.5 

44.4  1 

2 

27 

1010 

4017 

64  Ura.  Major . 

- y.. 

2.7 

47.5 

54 

22 

1011 

4027 

6  Virginia . 

. A«.. 

5.4 

48.9 

9 

07 

1012 

4031 

95  Leonia . 

5.9 

49.5 

16 

20 

1013 

4033 

66  Ura.  Major . 

5.9 

49.7  1 

57 

15 

1014 

Ura.  Major . 

5.9 

53.1  1 

33 

50 

ID,  1013  W.  ‘ 

1015 

4049 

7  Virginia . 

. b.) 

5.  5 

53.8 

4 

20 

1016 

4052 

8  Virginia . 

. IT..! 

4.5  ! 

1  1 

7 

17 

i 

1017 

Ura.  Major . 

5.4 

.  55.5  ! 

36 

43 

(57  H.) 

1 

1018 

4057 

67  Ura.  M^jor . 

5.0 

!  56.0 

43 

13 

1019 

4066 

2  Conice . 

5.9  ! 

58.6 

22 

07 

1020 

4072 

9  Virginia . 

4.3 

59.1  1 

9 

24 

1021 

Draconia . 

5.5 

59.4 

77 

35 

2794  Rad. 

1022 

4074 

Ura.  Major . 

.(366  B.).. 

1  5.9 

11  59.7 

63 

36 

1023 

4099 

3  Comic . 

1  5.9 

12  4.4  I 

17 

28 

1024 

4100 

('omao  . 

'  5.7 

4.7  1 

27 

57 

1025 

4107 

4  Cora® . 

. 1 

j  5.4 

5.8  j 

26 

32 

1026 

4110 

5  Com®  . 

5.9 

6.  1 

21 

13 

1027 

4111 

Draconia . 

5.0 

6.6  J 

78 

17 

(4  H.) 

1028 

4122 

Draconia . 

..(17B.).. 

5.9 

9.4 

70 

53 

1029 

4123 

Ura.  Major . 

. . a.. 

’  3.5 

1 

9.5  1 

57 

42 

1030 

4125 

6  Com® . 

5.0 

9.9  1 

15 

34 

1031 

4126 

2  Can.  Von . 

. 1 

5.4 

10.1  ! 

41 

20 

1032 

4127 

7  Comic . 

. 1 

5.3 

10.3 

24 

37 

1033 

4128 

Can.  Ven . 

4.9 

10.5 

33 

44 

(2  H.) 

1034 

Com® . 

..(36  B.)..j 

5.5 

10.5 

29 

37 

1035 

4143 

Draconia.^ . 

5.5 

11.5  1 

75 

51 

(5  H.) 

1036 

4145 

15  Virginia . 

1 

. n--’ 

3.4 

12  13.4  1 

0 

00 
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JjMt  of  stars  for  latitude-observations — Cou  tinned. 


No. 

R  A.C. 

('oiiHtellHtion. 

Magni- 

tnile. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

K  in. 

o 

, 

1037 

4148 

3  Clin.  V’eu . 

5.4 

12  13.8 

49 

39 

1038 

4152? 

(.'onife . 

4.9 

13.9 

27 

17 

52  B. 

1039 

4151 

16  Virginia . 

5. 1 

14.3 

3 

59 

1040 

4153 

Comic . 

5/9  1  14.3 

27 

44 

55  B. 

1041 

4156 

11  Comic . 

4.5 

14.7 

18 

27 

- 

1042 

4169 

12  Coma) . 

4.9 

14.7 

26 

31 

1043 

4180 

5  Can.  Ven . 

5.1 

16.5 

52 

12 

1044 

4181 

13  Comas . 

5. 2 

18.3 

26 

46 

1045 

4184 

(.'omtc . 

..(69  B.)-. 

5.9 

19.2 

24 

36 

1046 

Cra.  Major . 

5.9 

19.  5 

64 

29 

400  B. 

1047 

4188 

G  ('on.  Ven . 

5.2 

20.0 

39 

41 

1048 

4191 

Comnj . 

5.0 

20.4 

27 

54 

(14  H.) 

1049 

4195 

15  Comic . 

. Y- 

4.6 

21.0 

28 

54 

1050 

4196 

16  Comic . 

5.  1 

21.0 

27 

29 

1051 

4203 

73  Urn.  M^or . 

.5.9 

21.8 

56 

19 

1052 

4207 

17  Comic . 

5.9 

22.9 

26 

35 

1053 

4209 

18  Coma* . 

.5.4 

23.5 

24 

46 

1054 

4212 

20  Comic . 

23.7 

21 

34 

1055 

4216 

74  Ura.  Mi^or . 

5.  4 

24.3 

59 

04 

1056 

4222 

4  Draconis . 

4.6 

•25.  0 

69 

52 

1057 

4-223 

21  Comic . 

5.2 

25.0 

25 

14 

10.5d 

4-233 

Can.  Ven . 

5.3 

27.8 

33 

55 

(5  H.) 

1059 

4235 

8  Can.  Ven . 

. /»•- 

4.5 

28.0 

42 

01 

1060 

4239 

5  Draconis . 

3.5 

28.4 

70 

27 

1061 

4240 

23  Coma* . 

4.7 

28.9 

23 

17 

1062 

4242 

24  Coma* . 

4.3 

29. 1 

19 

02 

1063* 

4246 

6  Draconis . 

4.1 

29.7 

70 

42 

1064 

4248 

25  Comic . 

5.5 

31.0 

17 

45 

1  1065 

4-254 

Virginia .  .. 

.(250B.).. 

5.9 

32.3 

2 

31 

1066 

Virginia . 

. R.. 

6  vnr. 

32.4 

7 

39 

7, 2561  B. 

!  1067 

!  4-260 

26  (’orate . 

5.4 

3:1,2 

21 

44 

1068 

1 

{’an.  Ven . 

..(44  B.).. 

5.9 

3,3.4 

36 

38 

;  12»>,  683  W. 

1069 

4-268 

29  Virginia . 

. y  • 

2.8 

35.6 

-  0 

47 

1070 

1  4274 

31  Virginia . 

. <J‘.. 

.5.9 

35.9 

'  7 

‘28 

1071 

'  4271 

30  Virginia . . 

. p  - 

5. 1 

3.5.  f 

10 

54 

! 

1072 

4287 

Can.  Ven . 

..(60  B.).. 

5.4 

:i9. 5 

46 

05 

1073 

4286 

32  V’irginia . 

. «». 

5.9 

39.6 

8 

20 

1074 

4290 

27  Comm . . 

5.1 

40.7  1 

17 

14 

1075 

Ura.  Major . 

(414  B.)  .. 

!  .5.9 

42.3 

63 

26 

2913  Rail.  I 

1076 

1  43G2 

7  Draconia . 

5.3 

42.6 

67 

27 

1 

1077 

4301 

29  Coma? . 

42.9 

1  14 

'  1078 

Coma* . 

.(128  B.).. 

!  5.9 

4.3.0 

1 

25 

30 

12^,8,54  \V.  1 

1  1079 

4303 

11  Can.  Ven . . 

'  5.9 

43.  2 

1  49 

08 

1080 

43a5 

Ura.  Major . 

(415  B.).. 

1  5.9 

43.5 

60 

58 

1  1081 

4311 

Can.  Ven . . 

'  5.9 

44.4 

38 

11 

(6  H.)  ' 

1082 

4315 

j  31  Coma* . 

1  4.9 

45.9 

28 

12 

1 

1  1083 

4328 

.  35  Coma* . . 

5.  1 

47.4 

21 

54 

1084  1 

4329 

41  Virginia . . 

'  .5, 9 

47.8 

13 

04 

1085 

4339 

Camelop . 

. / 

.5.4 

48.2 

84 

04 

(32  H.)  1 

1086  1 

4335 

77  Ura.  Mi^jor . . 

1.9 

4a  7 

1 

I  .56 

37 

1087 

4341 

Can.  Ven . 

.5.5 

49.5 

47 

51 

1088 

4340 

43  Virginia . 

. i.: 

3,  1 

49.6 

4 

03 

1089  1 

70  Ura.  Mi^or . . 

5.9 

3. 1 

50.  0 

Ml 

32 

1090  ' 

4346 

12  Can.  Ven . 

.50.4 

*>15 

38 

58  ! 

1091  ' 

4347 

8  Draconis . 

4.9 

50.7 

66 

06  1 

1092  1 

4351 

1 

36  Coma? . 

4.7 

.53.0 

18 

04 

1 

1093  I 

4360 

37  Com® . 

5.1 

54.5 

31 

26  ; 

1 

1 

1094  i 

Draconis . . . . 

5.  9 

3  j 

76 

07  i 

2950  Rail.  j 

1095  1 

4365 

9  Draconis . 

5.  5 

1  55.3 

67 

07  j 
15  j 

1096 

1 

4366 

78  Ura.  Mi^jor . 

4.9 

12  55.6 

1 

57 

01  I 

i 

j 
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List  of  stars  for  latitude-ohser  vat  ions — Continued. 


No. 

1 

B.A.C. 

CuuHtellation. 

Magni-  j  Right  asceu- 
tmle.  sion,  1880.0. 

Declination, 

1880.0. 

Various. 

1  h.  m. 

o 

/ 

1097 

4367 

Virginis . . 

3. 1  12  56. 2 

11 

36 

109S 

4371 

DracoDiB . 

..(33B.).. 

5.9  57.0 

64 

16 

1099 

. 

Can  Ven . 

..(»7B.).. 

.5.  9  12  58.  4 

43 

39 

29.55  Rad. 

1100 

4384 

14  Can.  Ven . 

.5.4  13  0.1 

36 

26 

1101 

4389 

Can.  Veil . 

. .  (92  B.) . . 

5. 9  0.  5 

45 

55 

1102 

4.387 

39  Comie . 

.5.  9  0.  5 

21 

48 

1103 

4388 

40  Coma* . 

.5.  5  0.  6 

23 

16 

1104 

Urs.  Minor . 

...(7  B.).. 

5.9  I.l 

73 

40 

2963  Rad. 

1105 

4393? 

Coma* . 

.5. 0  1.4 

28 

16 

12h,854  W. 

1106 

4392 

Urs.  Major . 

.(420  B.).. 

5.9  1.7 

62 

42 

2965  Rad. 

1107 

4407 

44  Can.  Ven . 

.  .(97  B.)  .. 

.5.  9  4.  1 

38 

05 

1108 

4406  1 

42  Conuf . 

. M-. 

4  9  4.2 

18 

10 

^  1109 

4421 

43  Comm . . . 

. /u. 

4. 9  6.  3 

28 

29 

1110 

4423 

Virginis . 

.(404  B.).. 

.5.  9  6.  (5 

12 

12 

nil 

4433 

Can.  Ven . 

4.  9  8.  3 

40 

47 

(11  H.) 

1112 

4438  ' 

19  Can.  Ven . 

.5.  9  10.  2 

41 

30 

1113 

4440 

59  Virginia . . . 

5.  9  10.  8 

10 

03 

1114 

4448 

Virginis . 

(485  B.).. 

.5.4  11.3 

14 

19 

1115 

4446 

60  Virginis . 

5.1  11.5 

6 

06 

1116 

4451  1 

20  Can.  Ven . 

4. 3  12.  2 

41 

12 

1117 

Draconis . 

5.  9  1-i.  5 

69 

02 

13510  A.  Oe. 

1118 

4456 

21  Can.  Ven . 

4.  9  13.  1 

.50 

19 

1119 

4467 

23  Can.  Ven . 

5.4  15.0 

40 

18 

1120 

4470 

Virginis . 

.5.  5  1.5.  6 

2 

43 

F.  387. 

1121 

4479 

Can.  Ven . . 

5.  9  18.  5 

37 

39 

(141  B.) 

1122 

4484 

79  Urs.  Major . 

1.9  19.1 

.55 

33 

1123 

Corase . 

5.  4  19.  4 

24 

28 

(l^  H.) 

1124 

4493 

80  Urs.  Major . 

. 9  ■ 

4.9  20.4 

55 

37 

:  1125 

1 

Can.  Ven . 

.(147  B.)  .. 

5.9  21.1 

46 

.39 

3013  Rad. 

1126  ' 

4499 

70  Virginis . 

5.  4  22.  6 

14 

27 

11-27 

4.506 

Canis  Min . 

-..(9B.).. 

.5.  9  23.  0 

73 

01 

1128 

4510 

I'rs.  Major . 

5.3  24.0 

no 

35 

;  (69  H.) 

1129  1 

4527 

Csiraelop . 

-(215  B.).. 

5.  9  26. 1 

79 

15 

1130 

4526 

Comse . 

.5.  9  27. 1 

24 

59  1 

[ 

1131 

4529  ! 

78  Virginis . 

4.  9  28. 1 

4 

16  ! 

1132  ( 

4532 

79  Virginis . 

. i- 

3.  7  28.  6 

0 

01 

1133 

4536 

Can.  Ven . 

5.  1  29.  4 

37 

48 

07  H.) 

1134  1 

4540 

81  Urs.  Maijor . 

5.  9  29.  G 

55 

58 

i  i 

4538  1 

24  Can.  Ven . 

4.7  29.6 

[  49 

38 

1  1136 

Comse . . 

1 

5.9  31.3 

25 

13 

(20  H.) 

1  li37  1 

4552  1 

25  Can.  Ven . 

.5. 2  3-2.  1 

36 

54 

j  1138  , 

1 

. 1 

D.M.516 . 

5.  9  1  33.  1 

77 

10 

1139  j 

4559  1 

Boot  is  (or  Virginis)  . 

1  5. 4  33. 6 

11 

21 

0  H.) 

1  1140 

Urs.  Minor . 

..(13  B.)-- 

5.  5  .34.  4 

71 

51 

3068  Rad. 

1141 

1 

Can.  Ven . 

5.9  ‘  34.8 

1  31 

1.3»',  686  W. 

1142 

'  4564  ; 

82  Urs.  Ms^jor.r . 

5.  5  34.  9 

53 

1 

31 

1143 

4.562 

1  Bootis . 

5.4  34.9 

20 

34 

1144 

4566  1 

2  Bootis . 

5.4  35.4 

23 

09 

1 

1145 

45t>8  j 

83  Urs.  Major . . 

1 

5.  4  36. 2 

5.5 

17 

1146 

!  4570  ' 

84  Virginis  . 

5.  4  37.  1 

1  4 

09 

1147 

Can.  Ven . 

.(194  B.)..| 

.5.9  37.4 

4-2 

17 

3074  Rad. 

1148 

4577 

Draconis . 

5.  9  37.  7 

1  65 

26 

1149 

■ . 1 

D.  M.  2678 . 

. 1 

5.9  i  41.1 

39 

06 

1150 

1 

Can.  Ven .  . 

'  .5.4  41.2 

'  41 

41 

(20  H.) 

1151 

4594 

3  Bootis . . 

5.9  41.2 

j  26 

18 

1152 

4597  j 

4  Bootis . 

. r.. 

4.5  41.6 

18 

03 

1153 

Can.  Ven . 

1  .5.4  '  41.8 

1  39 

10 

(-21  H.) 

1154 

D.M.466 . 

i  5. 5  4-2. 1 

!  78 

40 

1155 

4607 

85  Urs.  Major . . 

1  1. 9  42. 8 

1  49 

55 

1156 

4610 

Can.  Ven . 

j  5. 4  1  43. 3 

1 

47 

(F.13I.)  ! 

1157 

I  ‘*6*5 

5  Bootis . 

4.3  13  43.7 

16 

24 

1 
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REPORT  OF  THE  SUPERINTENDENT  OF 


List  of  stars  for  latitude-obsereaiions — Oontinnetl. 


No. 

A.  B.  C. 

Constellation. 

Magni- 

tinle. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

A'arions. 

h.  m. 

0 

1158 

4618 

6  Bootis . 

.5.0 

13  44. 0 

21 

5-2 

1159 

4628 

Can.  Ven . 

5.  5 

45.9 

35 

17 

(23  11.) 

1160 

(44  R  ^ 

5  9 

46.  0 

62 

05 

3103  Rad. 

1161 

D.  M.2496 . - _ _ 

.5.  4 

46.  5 

35 

02 

1162 

4640 

Bootis . 

5.  9 

47.7 

29 

15 

T.  213. 

1163 

4646 

10  Draconis . 

4.7 

47.9 

65 

19 

1164 

5  9 

48.1 

68 

54 

46  B. 

1165 

4618 

8  Bootis . 

3.4 

49.0 

19 

00 

1166 

4649 

86  TTr8.Miyor . 

5.9 

49.5 

54 

19 

1167 

4651 

92  Virjflnla . 

5.  5 

50.4 

> 

38 

1168 

4656 

9  Bootis . 

4.9 

51. 1 

28 

05 

1169 

4664 

10  Bootis . . 

.5.4 

0 

22 

17 

1170 

..(53  B.). 

5  9 

55.  4 

9 

29 

25746  L.  L. 

1171 

4672 

93  Virginis . 

4.3 

55.  6 

2 

07 

1172 

Can.  Ven . 

5  9 

57.  4 

48 

20 

25839  L.  L. 

117.3 

4684 

Bootis . 

5.9 

13  58.6 

51 

34 

D.  M.  1889. 

1174 

4696 

11  Draconis . 

. 0  . . 

3.5 

14  1. 1 

-64 

57 

1175 

4699 

Bootis . 

5.3 

3.  1 

44 

25 

(9  H.) 

1176 

4701 

13  Bootis . 

5.4 

3.7 

50 

0-2 

1177 

4706 

12  Bootis . 

. d.. 

4.7 

4.9 

25 

40 

1178 

Draconis . 

5.  9 

59 

54 

52  B. 

1179 

4713 

Virginia . 

4.7 

6.2 

2 

58 

(42  H.) 

1180 

4724 

15  Bootis . 

5.3 

9.0 

10 

40 

1181 

4726 

Bootis . 

. 

4.5 

9.2 

52 

21 

1182 

4733 

4  Urs.  Minor . 

4.  9 

9.3 

78 

07 

1183 

4732 

XJrs.  Minor . 

5.3 

9.9 

70 

00 

(3H.) 

1184 

4729 

16  Bootis . 

. a. . 

5.3 

10.2 

19 

49 

1185 

4741 

19  Bootis . 

. A.. 

4.2 

11.8 

46 

38 

1186 

4742 

21  Bootis . 

4.5 

11.9 

51 

55 

1187 

4747 

Bootis . 

. A.. 

4.7 

13.0 

36 

04 

(16  H.) 

1188 

4748 

102  Virginia . 

4.9 

13.4 

-  1 

42 

1189 

4751 

18  Bootis . 

.5.4 

13.5 

13 

34 

1190 

4753 

20  Bootis . 

5.3 

14.  1 

16 

51 

1191 

4758 

Bootis . 

.(149  B  )  .. 

5.9 

14.9 

39 

22 

1192 

4766 

Bootis . 

4.9 

17.  5 

9 

00 

(18  H.) 

1193 

4773 

Bootis  (or  Virginia). 

. (?).. 

.5.4 

18.2 

6 

22 

j  (19  H.) 

1194  1 

4789 

23  Bootis . 

. e.. 

4.2 

21.1 

!  52 

24 

1195 

4792 

105  Virginia . . 

. 

4.9 

22.0 

-  1 

41 

1196 

4804 

24  Bootis . 

. 9  \ 

1  .5.5 

24.6 

50 

23 

i 

1197 

4808 

25  Bootis . 

. P  • 

j  4.2 

1  26. 7 

30 

54 

1198 

4810 

26  Bootis . 

.5.3 

1 

j  22 

47 

1 

1199 

4812 

27  Bootis  ; . 

. Y 

2.8 

1  27.2 

38 

50 

1200 

48-22 

5  Urs.  Minor . 

1  4.9 

1  27.8 

76 

14 

1201 

Draconis . 

!  5. 7 

28.  8 

55 

56 

14665  A.  De.  j 

1202 

4823 

28  Bootis . 

. O’.  . 

5.0 

29.5 

30 

16 

1203 

F.  481 . 

5.  4 

30.  5 

49 

54 

1204 

4841 

Bootis . 

.(244  B.).. 

5.9 

33.  7 

44 

10 

1205 

4845 

Bootis . 

.(2,'i6  B.).. 

5.5 

34.4 

i  54 

32 

1206 

4843 

33  Bootis . 

5.3 

34.4 

44 

55 

1207 

Bootis . . 

.(248  B.).. 

5.9 

34.  9 

1  22 

30 

14^  703  W. 

1208 

4847 

29  Bootis* . 

. T.  . 

3.8 

3.5,  1 

16 

56 

1209 

4849 

30  Bootis . 

. X 

3.7 

35.  4 

14 

15 

1210 

4850 

31  Bootis . 

5.4 

.3.5.  8 

8 

41 

1211 

4853 

32  Bootis . 

.5.3 

30.0 

12 

09 

1212 

4864 

34  Bootis . 

5.  5 

38.2 

27 

03 

1 

1213 

4874 

Draconis . 

..(59  B.).. 

5.9 

.39.0 

61 

46 

1214 

Virginia . 

(718  B ).. 

.5.9 

39.0  1 

'  -  0 

54 

26869  L.  L. 

1215 

4870 

Bootis. . 

.(274  B.).. 

i  5.4  ' 

i  39.  1 

40 

57 

1216 

4873 

35  Bootis . 

. o. . 

4.5 

39.  7  ! 

17 

29 

1217 

4876 

30  Bootis . 

2.6 

39.  8  ] 

27 

35 

1218 

4878 

109  Virginia . 

4.2 

14  40.2 

2 

24 

_ 1 

*  Double  Htnr,  sraaller  =  i  0*  54'  —  in  I)c«-. 
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List  of  stars  for  latitude  obsermtions — Continued. 


No. 

B.  A.C. 

Constellation. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

1219 

Bootis . 

.(279  B.).. 

5.4 

14  40.5 

15 

39 

14h,  178  P. 

1220 

4898 

11  Lyr» . 

4.5 

44.8 

-  1 

48 

1221 

Bootis . 

.(296  B.).. 

5.5 

44.9 

24 

25 

14^  945  W. 

1222 

4903 

38  Bootis . 

. h.. 

5.9 

45.1 

46 

37 

1223 

4907 

39  Bootis . 

5.5 

45.6 

49 

13 

1224 

4906 

Bootis . 

5.5 

4,5.6 

37 

46 

(34  H.) 

1225 

4905 

.37  BootU  * . 

. *  f  - 

4.9 

45.9 

19 

36 

1226 

4918 

Draconis . 

..(61  B.).. 

5.4 

48.3 

59 

47 

1227 

4936 

7  TJrs.  Minor . 

. 0.. 

2.4 

51.1 

74 

39 

1228 

4931 

1  Serpentis . 

..(48  B.).. 

5.9 

51.4 

0 

19 

1229 

4937 

Bootis . 

5.9 

52.4 

50 

06 

F.  209. 

1230 

4943 

40  Bootis . 

5.4 

55. 1 

39 

45 

1231 

4949 

TJrs.  Minor  (or  Draco) . 

4.  5 

.55.7 

66 

25 

(2  H.) 

1232 

4951 

110  Virginia . 

4.6 

56.  8 

2 

34 

123a 

4953 

41  Bootis . 

. a>. . 

4.6 

56.9 

25 

29 

1234 

4958 

42  Bootis . 

. 

3.1 

57.4 

40 

52 

123.5 

4961 

Bootis . 

5.5 

58.3 

35 

41 

(39  H.) 

1236 

4982 

Camelop  (or  Urs  Min).(223  B.) . . 

5.9 

58.4 

83 

01 

1237 

4967 

Draconis . 

..(63  B.).. 

5.9 

58.6 

60 

41 

1238 

4969 

43  Bootis . 

. ^  ■ 

4.6 

59.3 

27 

25 

1239 

4974 

44  Bootis . 

4.5 

14  59.8 

48 

07 

1240 

4980 

47  Bootis . 

.5.4 

15  1.5 

48 

38 

1241 

4981 

45  Bootis . 

4.7 

2.0 

25 

20 

1242 

4989 

Draconis . 

..(41  B.).. 

5.5 

2.2 

66 

23 

1243 

4992 

Draconis . 

5.4 

2.9 

55 

01 

1244 

.(384  B.).. 

5.7 

6.6 

19 

26 

15»s  106  W. 

1245 

5026 

Bootis . 

.(,390  B.)., 

5.9 

9.0 

38 

42 

1246 

5024 

3  Serpentis . 

5.3 

9.2 

5 

24 

1247 

5031 

48  Bootis . 

. X- 

5.4 

9.5 

29 

36 

1248 

5030 

4  Serpentis . 

5.7 

9.7 

0 

49 

1249 

5036 

49  Bootis . 

. 6.. 

3.1 

10.7 

33 

46 

1250 

5047 

5  Serpentis . 

4.9 

1.3.  2 

2 

13 

1251 

50,58 

Urs.  Minor . 

5.1 

13.3 

67 

48 

(1  H.) 

1252 

D.  M.  2052  . 

1  5.9 

1  14.2 

46 

03 

1253 

5061 

1  Coronflp . 

5.9 

1.5.3 

30 

02 

1254 

5.9 

15.9 

25 

24 

3  B. 

1255 

5071 

Draconis . 

5.4 

16.  5 

52 

25 

1256 

5072 

50  Bootis . 

5.4 

17.0 

33 

21 

1257 

5079 

'll  Urs.  Minor . 

,5.4 

17.2 

72 

15 

1258 

5076 

Bootis . 

.(408  B.).. 

5.4 

ia2 

40 

01 

3369  Rad. 

1259 

5075 

CoronsB . 

. >?*.- 

5.1 

18.2 

30 

43 

1 

1260 

5084 

51  Bootis . 

. 

4.2 

20.0 

37 

48 

1261 

D.  M,  2284  . 

5.7 

20. 1 

45 

42 

1262 

5085 

9  Serpentis . 

. T«.. 

4.7 

20.2 

15 

51 

1263 

5.9 

20.4 

62 

27 

3380  Rad.  | 

1 

1264 

5091 

Draconis . 

5.9  : 

20.6 

63 

47 

1265 

5094 

13  Urs.  Minor . 

. y- 

2.8 

20.9 

72 

16 

1 

1 

1266 

j^ootis . 

.(410  B.).. 

5.9 

21.7 

34 

45 

15h.  81  P. 

1267 

5097 

12  Drdcouis . 

3.  1 

21.8 

'  59 

23 

1 

1268 

Coronas . 

..(13  B.).. 

5.9 

22.5 

25 

31 

i5h,  e3P.  1 

1269 

5098 

3  Coronas . 

. 

4.2 

22.9 

29 

31 

1270 

D-  M  Qain _ 

5.4 

24.9 

47 

38 

1271 

5122 

52  Bootis  (or  Herculis) . . 

4.5 

26.6 

41 

14 

1 

1272 

5119 

11  Serpentis . 

....A*.. 

5.9 

26.8 

—  0 

46 

1 

1273 

5130 

53  Bootis . 

. 1^*.. 

4.7 

1  27. 5 

41 

18 

1274 

5131 

4  Coronas . 

. 9.. 

5.4 

28.1 

31 

46 

1275 

51.35 

13  Serpentisf . 

. a.. 

3.5 

1  29.1 

10 

57 

1276 

5147 

Draconis . 

(75  B.).. 

5. 5 

1  29.4 

64 

35 

1277 

5143 

5  Coronas . 

. a. . 

1.9 

29.6 

27 

07 

1278 

5146 

15  Serpentis . 

5.9 

30.1 

18 

0.1 

1279 

5155 

6  Coronas . 

. 

4.9 

15  30.9 

39 

25 

*  Double,  same  size,  =  +  0*  11'  —  5".9  in  Dec.  I  Double  same  size,  =  0".03'  |  3"  in  Dec. 
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REPORT  OF  THE  SUPERINTENDENT  OF 
List  of  stars  for  laiitude-observatiom — Continued. 


No. 

B.  A.  C. 

Constellation. 

\ 

Mngni- 

Kight  ascen- 

Declination. 

Various. 

! 

tude. 

sion,  1880.0. 

1880.0 

1 

, 

7f.  m. 

o 

/ 

1280 

5153 

18  Serpeutis . 

. T«..  5.9 

15  31.0 

16 

31 

1281 

.  5. 9 

32. 1 

54 

20 

3418  Rad. 

1282 

D.  M.  1886  . 

. 1  5.  9 

.32.  7 

52 

28 

1283 

D.  M.  1766  . 

. ‘  5. 9 

32.  9 

01 

1284 

5168 

Bootis . 

. 4.9 

3:1.5 

40 

45 

j  1285 

.  1  5. 9 

34  4 

54 

55 

3426  Rad. 

I  1236 

5177 

Bootis . 

.  5.4 

34.  5 

47 

12 

F.  270. 

1287 

5178 

7  Coronae . 

. ^.-1  1.4 

34.9 

37 

02 

1288 

5191 

15  Urs.  Minor . 

. e..  4.9 

3.5.  0 

77 

45 

I  1289 

3181 

Draco  (or  Bootis)  ... 

.  5. 9 

3.5.  0 

50 

48 

1290 

5180 

Serpen  tis . . 

. T«..|  5.9 

35.5 

16 

26 

1291 

5185 

20  Serpentis . 

. X  r>.4 

36.1 

13 

14 

1292 

5187 

Serpen  tis . 

. i..  4.5 

36.2 

20 

03 

1293 

5189 

22  Serpentis . 

. T^.  5.9 

36.  5 

18 

52 

1294 

.  5. 9 

37.4 

69 

40 

1.5584  A.  O. 

1295 

5192 

8  Corona* . 

. y..  4.2 

37.7 

26 

41 

1296 

5196 

24  Serpentis . 

. a..'  2.5 

38.4 

6 

48 

1297 

5210 

Draconis . 

. J  4.  9 

39.6 

52 

45 

1298 

5206 

25  Serpentis . 

5.4 

39.9 

—  1 

26 

1299 

5214 

27  Serpentis . 

. A..:  4.9 

40.6 

7 

44 

1300 

5216 

28  Serpentis . 

. '  3.5 

40.7 

15 

48 

1301 

5223 

31  Seri>ontis . 

. V. .  5.  9 

41.7 

14 

30 

1302 

5234 

Serpentis . 

. It..;  5.9 

43.3 

18 

31 

1303 

5236 

Corona* . 

.(50B.)..|  4  9 

43.6 

28 

31 

1304 

5238 

34  Serjiontis . 

. «u..j  5.  5  var. 

44.2 

2 

33 

1305 

5248 

Draconis . 

.  5. 9 

44.6 

55 

44 

1306 

3244 

10  Corona' . 

. 5...  4.5 

44.6 

26 

26 

1307 

5245 

37  Serpentis . 

. €.  .3.7 

44.8 

4 

50 

1308 

5249 

Di*aconi8 . 

. :  .5.  5 

44.9 

62 

58 

12  H. 

1309 

Draconis  . . . 

.(82  B.)..  5.9 

45.2  1 

59 

57 

3459  Rad. 

1310 

5252 

38  Serpentis . 

. p..|  4.9 

46.0 

21 

20 

1  1311 

5259 

11  Corona* . 

. K..'  4.9 

46.7 

36 

02 

1  1312 

5271 

1  Herculis . 

. X  !  4.3 

48.6 

42 

47 

1  1313 

5285 

Ui-s.  Minor . 

. 4.6 

50.7 

! 

10 

'  1314 

5287 

2  Uerculis . . . 

.  .5. 4 

.50.7 

43 

30 

1  1315 

5284 

41  Serpentis . 

. y..i  3.6 

50.9 

16 

03 

1  1316 

5295 

12  Corona? . 

. A.J  .5.4 

51.  4 

38 

18 

1317 

5298  , 

4  Herculis . . 

. . . '  5.  9 

51.  5 

I  42 

54 

1318 

5293  1 

Serpentis . 

. 0.1  5.9 

51.7 

46 

1319 

5302  1 

13  Corona? . 

. . €..1  4.2 

^  .52. 6 

27 

14 

1320 

5310  j 

Corona* . 

(68  B.).- 1  .5.5 

.54.  5 

36 

58 

! 

1321 

5313 

Draconis . 

. . !  .5.0 

55. 0 

55 

05 

1322 

5316 

Bootis . 

.  5. 9 

55.  7 

50 

15 

D.  M.  2239. 

1323 

5315 

*5  Herculis . 

. r.-i  4.9 

.55.  9 

18 

09 

1  ■  ' 
1  •  ! 

1324 

5319 

15  Coronjt* . 

. p..,  5.4 

1  .56. 5 

33 

40 

j  1325 

5321 

14  Coronte . 

. 1..  4.9 

'  56. 7 

30 

11 

i 

1  1326 

5322 

44  Serpentis . 

. TT.  .  4.  5 

1  57. 1 

23 

08 

1327 

5341 

Draconis . 

1  r.  0 

59.  0 

,  53 

-15 

! 

1328 

5338 

6  Herculis . 

. V..!  4.2 

1  59.1 

46 

22 

1329 

5348 

13  Draconis . 

. 0..I  .3.7 

15  59. 7 

!  58 

53 

1 

1330 

5367 

7  Herculis . 

. Jt 5.4 

16  2.7 

17 

22 

1331 

5385 

16  Coronfe . 

. r..l  4.9 

4.6 

36 

47 

1332 

5388 

11  Herculis . 

. 0.J  3.8 

.5.  0 

45 

15 

1333 

5406 

Draconis . 

.(87  B.)..'  .5.9 

6.0 

68 

08 

1334 

5399 

10  Herculis . 

. . ;  .5.9 

6.  5  1 

23 

49 

i 

1335 

5405 

9  Herculis . 

. 1  5.  5 

7.3 

'  5 

20 

1336 

TJrs.  Minor . 

.  ’  ,5.  9 

7.6  ' 

77 

07 

3524  Rad. 

1337 

1 

Herculis . 

.  5.9 

7.  9 

39 

21 

31 B.  1 

1338 

5426  1 

16  Herculis . 

.  5.9 

10.2 

19 

08 

1339 

5432  1 

17  Corona? . 

. 1  5-4 

10.2 

34 

10 

1340 

5440  1 

18  Corona? . 

. 1 

16  11.9 

29 

27 

Digitized  by 


THE  UNITED  STATES  COAST  SURVEY. 


161 


List  of  stars  for  latitude-observations — Continaed. 


Na 

B.A.C. 

Constellation. 

Magni- 

tnde. 

Bight  ascen¬ 
sion,  1880.0. 

Declination. 

1880.0. 

A. 

m. 

o 

/ 

1341 

5462 

19  Urs.  Minor . 

5.9 

16 

14.2 

76 

11 

1342 

5459 

Draconis . 

..(92  B.).. 

5.2 

15.3 

60 

04 

1343 

5460 

Hercolis . 

..(49  B.).. 

5.4 

15.7 

39 

58 

1344 

5456 

50  Serpentis . 

. 

4.9 

16.0 

1 

19 

1345 

5463 

22  Hercnlis . 

. T.. 

3.7 

16.1 

46 

36 

1346 

5466 

20  Hercnlis . 

. Y- 

3.1 

16.6 

19 

26 

1347 

.5473 

19  Corona) . 

.......f.. 

5.0 

17.4 

31 

10 

1348 

5479 

20  CoronsB . 

. pK. 

5.1 

17.8 

34 

C5 

1349 

5480 

21  CoronsQ . 

. 1^.. 

5.3 

18.0 

33 

59 

1350 

5481 

21  Hercnlis . 

5.9 

ia4 

7 

13 

1351 

5490 

24  Hercnlis . 

.  ......CD.. 

5.1 

19.9 

14 

19 

1352 

5511 

21  TJrs.  Minor . 

. 

5.2 

21.0 

76 

02 

1353 

5496 

25  Hercnlis . 

5.5 

- 

21.1 

37 

40 

1354 

5502 

Draconis . 

..(98  B.).. 

5.4 

21.8 

55 

29 

1355 

5514 

Draconis . 

.(102  B.).. 

5.4 

22.2 

69 

24 

1356 

5512 

14  Draconis* . 

. n-- 

2.7 

22.4 

61 

47 

1357 

Ophinchi . 

..(21  B.).. 

5.9 

22.5 

0 

55 

1358 

5523 

30  Hercnlis . .* . 

. g- 

4.7 

2i7 

42 

09 

1359 

5520 

10  Ophinchi . 

. A.. 

4.2 

24.9 

2 

15 

1360 

5525 

37  Hercnlis . 

. 

2.7 

25.1 

21 

45 

1361 

5527 

Hercnlis . 

. 

5.9 

• 

25.4 

20 

45 

1362 

5531 

5.7 

26J7 

5 

46 

1363 

5535 

34  Hercnlis . 

5.5 

26.8 

49 

14 

1364 

5532 

29  Hercnlis . 

. A.. 

5.1 

27.0 

11 

45 

1365 

5545 

15  Draconis . 

. A.. 

5.1 

28.2 

69 

02 

1366 

.(£  2063).. 

5.4 

QA  3 

45 

53 

1367 

*5552 

35  Hercnlis . 

. <r.. 

4.2 

30.2 

42 

42 

1368 

5560 

Draconis . 

.(106  B.).. 

5.9 

30.7 

61 

05 

1369 

5563 

Hercnlis . 

5.9 

32.3 

13 

56 

1370 

5592 

Urs.  Minor . 

5.4 

32.4 

79 

13 

1371 

5568 

Hercnlis . 

.5.9 

32  8 

46 

52 

1372 

5574 

16  Draconis . 

5.2 

33.4 

53 

08 

1373 

5575 

17  Draconis . 

4.9 

33.4 

53 

10 

1374 

5587 

Hercnlis . 

(121  B.).. 

5.9 

35.3 

12 

39 

1375 

5596 

42  Hercnlis . 

4.9 

35.5 

49 

20 

1376 

5599 

Draconis . 

(HOB.).. 

5.2 

35.6 

56 

15 

1377 

5597 

Hercnlis . 

.(125  B.).. 

5.9 

36.0 

25 

05 

1378 

5604 

40  Hercnlis . 

. i- 

3.1 

36.8 

31 

49 

1379 

5602 

39  Hercnlis . 

5.9 

36.8 

27 

09 

1380 

5617 

44  Hercnlis . 

. >7-- 

.^l 

3a  8 

30 

09 

1381 

5619 

Hercnlis . 

(138  B.).. 

5.9 

39.4 

34 

16 

1382 

5628 

18  Draconis . 

. a- 

5. 1 

40.1 

64 

49 

1383 

5621 

43  Hercnlis  . . . . . 

. 

5.4 

40.1 

8 

48 

1384 

Hercnlis . 

5.9 

41.4 

43 

26 

1385 

5631 

45  Hercnlis . . 

. 1-. 

5.3 

41.9 

5 

34 

1386 

Hercnlis . 

5.7 

42  6 

13 

48 

1387 

5643 

Draconis . 

.(U4  B.).. 

4.9 

43.0 

57 

.00 

1388 

5647^ 

Hercolis . 

5.4 

44.0 

13 

29 

1389 

5648 

47  Hercnlis . 

. *.. 

5.9 

44.5 

7 

28 

1390 

5659 

21  Ophinchi . 

5.9 

45.3 

1 

25 

1391 

5667 

52  Hercolis . 

4.9 

45.7 

46 

12 

1392 

5677 

51  Hercnlis . 

5.3 

46.8 

24 

52 

1393 

5692 

35  Ophinchi . 

4.2 

48.3 

10 

22  1 

1394 

5705 

Urs.  Minor . 

5.9 

48.4 

77 

42 

1395 

Hercolis . 

.(174  B.).. 

5.9 

49.7 

21 

11 

1396 

5702 

54  Hercnlis . 

4.7 

50.1 

18 

38 

1397 

5708 

27  Ophinchi . 

3*1  ! 

52  0 

9 

34 

1398 

5740 

19  Draconis . 

. A.. 

5.3 

55.4 

65 

19 

1399 

5731 

58  Hercnlis . 

3.7 

55.7 

31 

06 

1400 

Hercnlis . 

.(191  B.).. 

5.6 

55.9 

22 

49 

1401 

5752 

Draconis . 

.(124  B.).. 

5.9 

16 

57.2 

56 

52 

*  Donblo*  2d  =  +  0*.  4. 


H.  Ex.  133 - 21 


Varions. 


16fc,  39iW. 

F.  492. 

l6^  810  W. 

107  B. 


16^  1289  W. 
142  B. 

F.  294. 

1C\  1513  W. 

le^  1688  W. 
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REPORT  OP  THE  SUPERINTENDENT  OF 


TAst  of  stars  for  latitude  ohservatmis — Coatinued 


No. 

B.  A.C. 

CoDstellation. 

Magni- 

tnde. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

h.  m. 

0 

/ 

1402 

5747 

59  Herciilis . 

. d.. 

5.0 

16  57.2 

33 

45 

1403 

, .  (200  B.) . . 

5.9 

,57.4 

23 

41 

1404 

5749 

Herculis . 

4.7 

57.6 

14 

18 

1405 

5780 

Urs.  Minor . 

4.2 

58.3 

82 

14 

1406 

5769 

Ura.  Minor . 

5.9 

sae 

73 

17 

1407 

5760 

Ophinchi . 

(120  B.?).. 

5.5 

59.3 

-  0 

43 

1408 

,.(251  B.).. 

5.9 

59.3 

19 

46 

1409 

5765 

60  Heronlis . 

4.  5 

16  59.8 

12 

54 

1410 

..(212  B.).. 

5.9 

17  1.2 

22 

15 

1411 

5776 

95  Hercalis . 

5.5 

1.7 

48 

59 

1412 

5785 

Draconis . — 

. 

4.7 

2.8 

54 

38 

1413 

5788 

Heronlis . 

5.4 

3.8 

36 

06 

1414 

5811 

Urs.  Major . 

..(77  B.).. 

5.5 

5.5 

75 

27 

1415 

.(228  B.).. 

5. 1 

5.7 

40 

56 

1416 

5802 

37  Ophinchi . . 

5.5 

6.8 

10 

44 

1417 

5.9 

7.9 

52 

.33 

1418 

5823 

22  Draconis . 

. 

3.1 

a4 

65 

52 

1419 

5821 

64  Herculis* . . 

ai 

9.2 

14 

32 

1420 

5828 

Herculis . 

. 

var.  3. 1 

10.1 

24 

59 

1421 

Ophinchi .  . 

5.4 

10.5 

1 

21 

1422 

5830 

41  Ophiuchi . 

. .• _ 

4.3 

10.5 

V 

-  0 

18 

1423 

5834 

Herculis . 

. IT.  . 

3.1 

10.9 

36 

57 

1424 

5840 

Draconis . - 

(131  B.).. 

5.5 

11.6 

63 

01 

1425 

,  (245  B.).. 

5.9 

12.8 

17 

27 

1426 

5842 

68  Herculis  . 

. M  - 

4.9 

12.9 

33 

14 

1427 

5841 

Ophinchi . 

4.9 

13.0 

11 

00 

1428 

5847 

69  Herculis . 

4.6 

13.5 

37 

25 

1429 

Hercnlis . 

.(252  B.).. 

5.5 

14.1 

28 

56 

1430 

.(258  B.).. 

5.9 

14.4 

38 

56 

1431 

5856? 

Herculis . 

.(256  B.).. 

5.4 

15.0 

18 

13 

1432 

.  (259  B.).. 

5.9 

15.3 

25 

39 

1433 

5860 

70  Herculis . 

5.9 

16.0 

24 

36 

1434 

5863 

72  Hercnlis . 

. w.. 

5.4 

16.2  i 

!  32 

38 

1435 

5871 

74  Herculis . 

5i4 

17.1 

46 

21 

1436 

5874 

Herculis . 

.(271  B.).. 

5.1 

17.9 

40 

05 

1437 

5883 

73  Herculis . 

5.5 

19.1 

23 

05 

1438 

Ophiuchi . 

.(201  B.).. 

5.4 

19.1 

16 

26 

1439 

Draconis . . 

5.9 

19.2 

53 

32 

1440 

5886 

75  Hercnlis . 

. 

4.2 

19.6 

37 

16 

1441 

5893 

49  Ophinchi . 

. 

4.2 

20.6 

4 

15 

1442 

5900 

Herculis . 

.  (27 '  B.l 

5.4 

21.6 

20 

12 

1443 

5903 

Ophiuchi . 

.(214  B.).. 

5.4 

22.7 

0 

27 

1444 

5911 

77  Herculis . 

. X.. 

5.9 

23.6 

48 

23 

1445 

5917 

Draconis . 

5.4 

24.2 

GO 

09 

1446 

5910 

Ophiuchi . 

.(■Bl  B.).. 

5.3 

24.2 

-  0 

57 

1447 

5918 

Draconis . . 

5.9 

24.3 

58 

46 

1448 

5919 

Ophinchi . 

.(225  B.).. 

5.4 

25.3 

2 

50 

1449 

5922 

76  Hercnlis . 

. A.. 

4.9 

25.9 

1  26 

12 

1450 

5927 

Herculis . 

5.  5  , 

26.4 

31 

15 

1451 

5931 

78  Hercalis . . 

5.4 

'  27. 1 

28 

29 

1452 

5937 

23  Draconis . 

. P.. 

3.1 

27.7 

52 

23 

1453 

Hercnlis . 

.  (295  B.) . . 

4.9 

28. 1 

1 

21 

1454 

Ophiuchi . 

.  (238  B.) . . 

4.9 

28.3 

16 

26 

1455 

5944 

Hercalis . 

.(297B).. 

5.4 

29.3 

41 

20 

1456 

5941 

55  Ophiuchi . 

1.9 

29.4 

12 

39 

1457 

.5950 

24  Draconis . 

. r>.. 

5.1 

29.8 

.5,5 

16 

1458 

5951 

25  Draconis . 

. r*.. 

5.1 

29.9  1 

55 

15 

1459 

Hercnlis . 

.(299  B.).. 

5,  9 

30.9 

21 

05 

14C0 

5962 

Herculis . 

.  (306  B.) . . 

5.  9 

32.0 

30 

52 

1461 

5972 

27  Draconis . . 

. / 

5.4  1 

32.5 

68 

13 

1462 

5967 

79  Hercnlis . 

5.9 

17  32.6 

24 

23 

"  Doable,  a*  =  6th  mig.  -J-  0*.  3. 


Various. 


IGh,  1725  W. 

IGb,  1791  W. 
1Gb,  1844  W. 

17b,  114  W. 
31378  L.  L. 

17h,  143  W*. 

17b,  308  W. 

31545  L.  L. 
17b,  377  W. 

17h,  405  W. 

17l‘,  51GTr. 
1937  B. 


F.  429. 

171‘,  813  W. 
32015  L.  L 

17b,  911  V. 
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List  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination. 

1880.0. 

Various. 

h. 

in. 

0 

/ 

1463 

5975 

82  Hercnlis . 

. r- 

5.9 

17 

33.5 

48 

40 

1464 

5978 

26  Draconis . 

5.9 

33.8 

61 

58 

He.*) 

Ophiachi . 

.(263B.).. 

5.9 

35.7 

15 

14 

17^  1110  W. 

1466 

5990 

85  Herculis . 

. 1.. 

4.2 

36.1 

46 

04 

1467 

5591 

74  Ophincbi . 

.(2C7B.).. 

5.0 

36.6 

16 

02 

1468 

5999 

83  Herculis . 

5.9 

37.6 

24 

38 

1469 

5996 

69  Ophiachi . 

. /».. 

3.1 

37.6 

4 

37 

1470 

6006 

28  Draconis . 

. M.. 

4.7 

37.7 

68 

49 

1471 

Ophiachi . 

(271  B.?).. 

5.9 

37.9 

14 

21 

1472 

Draconis . 

5.9 

3a6 

51 

53 

32455  L.  L. 

1473 

Ophiachi . 

.(275  B.).. 

5.9 

3&8 

14 

28 

32408  L.  L. 

1474 

D.  M.  800 . 

5.9 

39.4 

72 

31 

1475 

Draconis . 

5.4 

41.6 

53 

50 

32566  L.L. 

1476 

6021 

86  Hercnlis . 

. A*-- 

3.7 

41.8 

27 

48 

1477 

Herculis . 

.(332  B.).. 

5.4 

41.8 

17 

47 

17h,  1324  W. 

1478 

Hercnlis . 

.(336  B.).. 

5.9 

41.9 

.38 

56 

17h,  1334  W. 

1479 

6020 

62  Ophiachi . 

. y-- 

3.7 

41.9 

2 

45 

1480 

Hercnlis  . . . 

.(337  B.).. 

5.9 

42.0 

39 

22 

17h,  1342  W. 

1481 

Herculis . 

5.5 

43.3 

20 

36 

20h,  3570  W. 

1482 

6030 

Herculis . 

.(339  B.).. 

5.9 

43.6 

19 

17 

1483 

6033 

87  Hercnlis . 

5.4 

44.0 

25 

40 

1484 

6047 

31  Draconis . 

4.7 

44.1 

72 

12 

1485 

Herculis . 

.(349  B.).. 

5.9 

45.7 

29 

22 

i;h,  1438  W. 

1486 

6052 

30  Draconis . 

4.9 

46.2 

50 

50 

1487 

. . 

Ophiachi . 

(237  B.).. 

5.9 

46.5 

1 

21 

1488 

Ophiuchi . 

5.7 

47.4 

6 

07 

32707  L.  I.. 

1489 

6068 

90  Hercnlis . 

. /  - 

4.9 

49.5 

40 

02 

1490 

6069 

Ophiuchi . 

5.5 

50.2 

0 

42 

1491 

6073 

89  Herculis . 

5.4 

50.6 

26 

05 

1492 

Herculis . 

4.9 

50.8 

22 

28 

15h,  1591  W 

1493 

6079 

32  Draconis . 

. 

a7 

51.5 

56 

54 

1494 

6082 

91  Herculis . 

. 0.. 

3.8 

52.1 

37 

16 

1495 

6084 

92  Herculis . . 

4.2 

53.1 

1  29 

16 

1496 

6091 

33  Draconis . 

. y* 

2.5 

53.8 

51 

30 

1497 

6087 

94  Herculis . 

4.5 

53.9 

!  30 

12 

1498 

6089 

66  Ophiuchi . 

5.3 

54.3 

4 

23 

1499 

Herculis . 

5.9 

54.5 

36 

17 

17h,  1719  W. 

1500 

6094 

93  Herculis . 

4.7 

54.7 

16 

46 

1501 

6092 

67  Ophiachi . 

4.2 

54.7 

2 

56 

1502 

6114 

35  Draconis . . 

5.1 

54.8 

1  76 

59 

1503 

6101 

68  Ophiuchi . . 

.......I 

4.5 

55.7 

1 

18 

1504 

Hercnlis . 

.(387  B.).. 

5.4 

56.2 

3.3 

13 

17h,  1764  \V. 

1505 

6106 

95  Herculis . 

4.3 

56.5 

21 

37 

1506 

6109 

Herculis . 

.(391  B.).. 

5.9 

56.6 

45 

31 

1507 

D.M.3009 . 

5.9 

57.2 

33 

20 

1508 

6110 

96  Herculis . . 

5.1 

57.3 

20 

50 

1509 

6122 

34  Draconis . 

. tfr*.. 

5.9 

57.4 

1  72 

00 

1510 

6123 

70  Ophiuchi* . 

4.2 

17 

59.4 

2 

32 

1511 

6134 

98  Herculis . . 

5.  1 

18 

1.0 

22 

12 

1512 

Herculis . 

.(404  B.).. 

5.9 

1.4  j 

32 

14 

17h,  1941  W. 

1513 

6142 

71  Ophiachi . . 

4.9 

1.6 

8 

43 

1514 

6143 

72  Ophiuchi . . 

3.5 

1.7  1 

1  9 

33 

1515 

6147 

99  Herculis . 

. b.. 

4.9 

2.5 

1  30 

33 

1516 

6150 

103  Herculis . 

3.9 

2.9 

28 

45 

1517 

6151 

100  Herculis . 

5.7 

3.0 

26 

05 

1518 

6157 

102  Herculis . 

4.3 

3.6 

20 

49 

1519 

6159 

101  Herculis . 

5.4 

3.7 

20 

03 

1520 

Herculis . 

5.7 

3.9 

36 

23 

18h,  76  W. 

1521 

6162 

Herculis . 

5.1 

4.0 

43 

27 

1522 

D. M.  3620 . 

5.9 

4.7 

3 

18 

1523 

Herculis . 

.(417B.)..| 

5.9 

18 

4.8 

1 

27 

33412  L.  L. 

*  Doable.  2d  ==  0*  3  ;  —  3"  in  Eeo. 
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List  of  stars  for  latitude-observations — Continueil. 


Na 

B.  A.  C. 

Constellation. 

Magni- 

tode. 

Bight  ascen¬ 
sion,  1880.0. 

Declination 

1880.0. 

Various. 

1524 

Herculis . 

. (425  B.).. 

5.9 

h.  m. 

18  5.8 

o 

36 

/ 

26 

18h,  137  W. 

1525 

6178 

104  Hercnlis . 

. A.. 

4.9 

7.4 

31 

22 

1526 

6185 

Draconis . 

. (157  B.).. 

5.9 

8. 1 

54 

15 

1527 

Lyne . 

. (2  B.).. 

5.5 

a9 

41 

08 

33612  L  L. 

1528 

6193 

Lyrao . 

. (3B).. 

5.9 

9.1 

38 

46 

1529 

Urs.  Major _ 

4.5 

11.0 

80 

37 

1530 

6203 

Lyras . 

. (5B.).. 

5.4 

11.9 

42 

08 

1531 

6224 

36  Draconis . 

4.9 

13.2 

64 

21 

1532 

6218 

Lyrao . 

. (8  B.).. 

5.9 

13.3 

40 

53 

1533 

6213 

Opbiacbi . 

5.5 

13.4 

7 

13 

1534 

6223 

105  Heronlis . 

5.4 

14.3 

24 

24 

1535 

6227 

74  Opbiacbi . 

5.4 

15.0 

3 

20 

1536 

6*231 

106  Herculis . 

.5.9 

15.2 

21 

55 

1537 

24  Urs.  Minor . 

5.9 

15.5 

86 

59 

1538 

6235 

1  Lyrae . 

4.6 

15.7 

36 

01 

1530 

6243 

37  Draconis . 

5.9 

16.1 

68 

42 

1540 

6237 

108  Heroalis . 

5.4 

16.3 

29 

48 

1541 

6238 

107  Herculis . 

4.7 

16.3 

18 

49 

1542 

Opbiacbi . 

.5.9 

17.0 

11 

59 

33895  L.  L. 

1543 

6245 

Herculis . 

. (447  B.).. 

5.  1 

17.5 

17 

46 

1544 

6255 

Draconis . 

. (168  B.).. 

5.0 

18.5 

49 

04 

1545 

6251 

109  Heroalis . 

4.5 

lae 

21 

43 

1546 

Opbiacbi . 

5.5 

19.9 

7 

58 

34062  L.  L 

1547 

6268 

2  Lyrao . 

5.0 

20.3 

39 

27 

1548 

6269 

59  SerpCntis . 

5.3 

21.1 

0 

08 

1549 

6289 

39  Draconis . 

4.7 

22.2 

58 

44 

1550 

6297 

43  Draconis . 

. 

4.6 

22.5 

71 

16 

1551 

6302 

44  Draconis . 

3.8 

23.2 

72 

41 

1552 

6300 

Hercalis . 

. (460  B.).. 

5.9 

24.6 

23 

47 

1553 

6316 

42  Draconis . 

4.9  1 

2.7.6 

05 

29 

1554 

Herculis . 

. (462  B.).. 

5.4 

25.7 

16 

51 

18l«,  703  W. 

1555 

6322 

Heroalis . 

. (464  B.).. 

5.9 

27.8 

23 

32 

1556 

Lyrao . 

. (28  B.).. 

5.4 

28.3 

30 

28 

18l«,  794  W. 

1557 

6348 

45  Draconis . 

. d.. 

5.2 

30.5 

56 

57 

1558 

6341 

Heroalis . 

5.9 

30.5 

23 

02 

1559 

Opbiacbi . 

5.3 

30.7 

9 

02 

18h,  710  W. 

1560 

Opbiacbi . 

5.5 

30.8 

6 

34 

34486  L.  L. 

1561 

6350 

Draconis . 

. (190  B.).. 

5.4 

31.2 

52 

15 

1562 

Serpentis . 

....(196  B.),  e.. 

5.4 

31.4 

-  0 

25 

34499  L.  L. 

1563 

LjTao . 

. (38  B.).. 

5.5 

32.2 

33 

22 

18l>,  934  AV. 

1564 

6355 

3  Lyraj . 

5.3 

3  *2.  9 

33 

40 

1565 

Lyrae . 

. H4B.).J 

5.9 

33. 1 

43 

08 

3995  Rad. 

1566 

Draconis . 

5.9 

35.8 

65 

22 

34817  L.  L. 

1567 

Draconis . . 

5.  4 

36.5 

62 

25 

18518  A.  Oc. 

1568 

6372 

Draconis . 

. (193  B.).. 

5.4 

37.2 

52 

05 

1569 

6379 

4  Aqailao . 

4.9  1 

38.8 

1 

56 

1570 

Lyrao . 

. (53  B.)..; 

5.4 

39.4 

31 

49 

34853  L.  L. 

1571 

6368 

46  Draconis . . 

5.3 

40.3 

55 

25 

1572 

6390 

4  Lyrao . 

. . ««.. 

4.3 

40.4 

39 

33 

1 

1573 

6391 

5  Ljtjb . 

. €*.. 

4.5 

40.4 

39 

29 

1574 

6387 

110  Hercalis . 

4.2 

40.5 

20 

26 

1575 

6392 

6  Lyrao . 

. C'- 

4.4 

40.6 

37 

29 

1 

1576 

6394 

7  Lyrae . 

. f*- 

5.4 

40.7 

37 

28 

1577 

D.M.2126 . 

5.9 

40.9 

53 

45 

1578 

Lyrae . 

. (63  B.).. 

4.7 

41.2 

26 

32 

18J',  1218  AV. 

1579 

6:J97 

Ill  Herculis . 

4.2 

41.7 

18 

03 

1580 

6404 

Lyrao . 

. (65  B.).. 

5.9  1 

42.3 

41 

19 

1581 

161  Draconis . 

5.9 

42.5 

54 

46 

18618  A.Oe. 

1582 

6410 

Draconis . 

. (203  B.).. 

5.9 

43.0 

60 

55 

1583 

Lyne . 

. (67  B.).. 

5.9  ^ 

1  43.5' 

31 

38 

35045  L.  L. 

1584 

Lyrao . 

5.9 

1  18  44.3 

1  24 

54 

68  B. 
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List  of  stars  for  latitude-observations — Continued. 


Na 

15.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

1566 

6428 

Draconis . 

.(206  B.).. 

5.9 

18  45. 1 

48 

57 

1586 

6427 

9  Lyrae . 

. V*.. 

5.4 

45.4 

32 

25 

1587 

6429 

10  Lyno . 

. /?-. 

2.8  var. 

45.7 

33 

13 

1588 

Aqnllre . 

..(10  B.).. 

5.7 

46.5 

13 

50 

35150  L.  L. 

1589 

6438 

112  Herculis . 

5.4 

47.1 

21 

17 

1590 

F.  85 . . . 

5. 3 

48  8 

73 

57 

1591 

6452 

Draconis . 

.(209  B.).. 

5.4 

48.9 

52 

49 

1592 

6463 

47  Draconis . 

4.3 

49.4 

59 

14 

1593 

6451 

62  Serpeotis . 

5. 5 

49.6 

6 

28 

1594 

6453 

113  Herculis . 

4.9 

49.7 

22 

liO 

1595 

6478 

50  Draconis . 

5.6 

50.2 

75 

17 

1596 

6460 

63  Serpentis . 

. e.. 

4.2 

50.2 

4 

03 

1597 

6470 

Draconis . 

.(213  B.).. 

•  5.1 

50.3 

50 

34 

1598 

6466 

12  Lyne . 

. 82.. 

4.5 

50.3 

36 

45 

1599 

Herculis . 

.(493  R).. 

5.7 

50.8 

17 

58 

16h,  1528  W. 

1600 

6473 

Lyno . 

..(92  B.).. 

5.4 

51.0 

41 

27 

1001 

6471 

64  Serpentis . 

5.5 

51.2 

2 

23 

1602 

6476 

Draconis . 

.(214  B.).. 

5.4 

51.7 

48 

43 

1603 

6475 

13  L3'no . 

4.9  var. 

51.7 

43 

47 

1604 

Aquilec . 

..(18  B.).. 

5.5 

52.9 

17 

12 

35421  L.  L. 

1605 

Herculis . 

5  5 

53  5 

19 

39 

1606 

6483 

11  Aquilas . 

5.3 

53.6 

13 

28 

1607 

6487 

13  Aquilffi . 

3.9 

54.2 

14 

54 

1608 

6491 

14  Lyne . 

. y-* 

3.4 

54.5 

32 

32 

1609 

64'J6 

48  Draconis . 

5.5 

54.7 

57 

39 

1610 

Lyrae . 

(102  B.).. 

5.5 

54.9 

26 

04 

18b,  1670  W. 

1611 

6497 

15  Lyno . 

5.5 

55.5 

31 

59 

1612 

6510 

R2  Draconis . 

5.3 

55.9 

71 

08 

1613 

Draconis . 

5.4 

56.0 

65 

07 

18836  A.  Oe. 

1614 

D.  M.  4022 . 

5. 9 

56. 2 

20 

40 

1615 

Draconis . 

4.7 

57.2 

50 

22 

35681  L.  L. 

1616 

Aquilao . 

..(30  B.).. 

5.9 

'  57.5 

1 

38 

135598  L.  L. 

1617 

D.  M.  3888 . 

5. 9 

57.  7 

19 

29 

1618 

6520 

16  Lyrro . 

5.4 

58.0 

*46 

47 

1619 

6522 

49  Draconis . 

5.4 

58.4 

55 

29 

1620 

6528 

17  Aquike . 

. ^ 

3.1 

18  59. 9 

13 

41 

1621 

6534 

50  Lyne . 

.(122  R).- 

5.9 

1ft  0.4 

31 

34 

1G22 

6543 

18  AqnilsB . 

5.1 

1.3 

10 

53 

1623 

6542 

Vulpe . 

...(2B.).. 

5.3 

1.6 

24 

04 

1624 

Aqnilfo . 

..(47  B.).. 

,5.4 

1.6 

16 

41 

35851  L.  L. 

1625 

6547 

Lyno . . 

.(125  R).. 

5.4 

1.9 

28 

26 

1626 

6551 

51  Draconis . 

5.2 

2.2 

53 

14 

1627 

6553 

17  LyrfB . 

5.9 

2.9 

32 

18 

1628 

6556 

18  Lyr® . 

. i..i 

5.1 

3.0 

35 

55 

1629 

D.M.572 . 

5. 9  1 

6.  6 

82 

12 

1630 

6571 

19  Lyne . 

.5.9 

7.2 

31 

05 

34853  RL. 

1631 

6574 

Herculis  (or  Vulpe). 

5.9  1 

7.5 

21 

21 

(F.  273.) 

1632 

6572 

21  Aquil® . 

5.4 

7.7 

n 

05 

1633 

6583 

53  Draconis . . 

5.4 

9.4 

56 

39 

1634 

6581 

20  Lyr® . 

. >7-. 

4.5 

9.7 

38 

56 

1635 

6582 

Vulpe . . 

5.9 

9.8 

20 

00 

9B. 

1636 

6589? 

1  Vulpe  (or  Sagitt®) . 

5.9 

10.1 

21 

01 

1637 

6585 

22  Aquil® . 

5.4 

10.6 

4 

38 

1638 

Lyr® . 

.(145  B.).. 

5.5 

10.8 

30 

19 

36282  L.  L. 

1639 

Aquil® . 

..(71  B.).. 

5.7 

11.0 

14 

20 

1640 

6602 

2  Vulpe . 

4.6 

11.1 

21 

11 

1641 

6601 

54  Draconis . 

5.2 

11.8 

57 

30 

1642 

6599 

21  Lyr® . 

. . 0., 

4.6 

12.2 

37 

55 

1 

1643 

6595 

25  Aquil® . . 

. 0).  . 

5.3 

12.2 

11 

23 

1 

1644 

6597 

23  Aquil® . . 

4.9 

12.4 

0 

52 

1645 

6612 

57  Draconis . 

. 8.. 

3.5 

19  12.5 

67 

27 
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No. 

B.  A.C. 

ConstellatioD. 

Magni- 

tude. 

Kigbt  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

A.  m. 

0 

/ 

1646 

Aqaileo . 

5.9 

19  1.3. 2 

9 

24 

SOB. 

1647 

6625 

59  Draconis . 

5.4 

13.5 

76 

21 

1648 

6615 

28  Aquilse . 

. A.. 

5.4 

14.0 

12 

09 

1649 

6623 

1  Cygni . 

4.5 

14.3 

53 

09 

1650 

6618 

27  Aquilse . 

. d.. 

5.3 

14  4 

~  1 

07 

1651 

Aquilae . 

..(88  B.).. 

4.9 

16JI 

0 

30 

36489  L.  L. 

1652 

6650 

60  Dracouis . 

4.3 

17.9 

73 

08 

1653 

6637 

3  Vulpo . 

5.4 

17.9 

26 

02 

1654 

6640 

Draconis . 

.(245  B.).. 

5.9 

18.1 

57 

25 

1655 

6642 

2  Sagittce . 

5. 5 

19.0* 

16 

43 

1656 

6644 

31  Aquilse . 

. h.. 

5.4 

19.3 

11 

41 

1657 

6648 

2  Cygni . . . 

5.2 

19.4 

29 

23 

1658 

6646 

30  Aquilse . 

. a.. 

3,4 

19.5 

2 

53 

1659 

6662 

Draconis . 

. IT.. 

5.3 

20.1 

65 

29 

1660 

6656 

Lyrse . 

.(170  B.).. 

5.4 

20.2 

43 

09 

1661 

6654 

4  Vulpe . 

4.9 

20.2 

19 

34 

1662 

6653 

^  Aquilse . 

4.9 

20.4 

0 

06 

1663 

Aquilse . . 

.(106  B.).. 

5.9 

20.J 

12 

48 

36715  L.  L. 

1664 

6667 

4  Cygni . 

4.0 

21.8 

36 

05 

1665 

Aquilse . 

5J) 

22J) 

14 

02 

36781  L.  L. 

1666 

6674 

6  Vulpe . 

. a. . 

4.3 

23.7 

24 

25 

1667 

Aquilse . 

.(115  B.).. 

5.9 

23.9 

14 

21 

.36867  L.L. 

1668 

6690 

6  Cygni . 

. iff-. 

3.1 

25.9 

27 

43 

1669 

6687 

^  Cygni . 

4.2 

26.7 

51 

28 

1670 

6698 

8  Cygni . 

4.  5 

27.4 

34 

12 

Cygni . 

5  9 

28  2 

50 

03 

19337  A.  Oo. 

1672 

6701 

38  Aquilse . 

. 

4.7 

28.2 

7 

08 

1673 

6709 

9  Vulpe . 

5.5 

29.3 

19 

31 

1674 

133  Aquilse . 

5  9 

30  0 

15 

21 

1675 

6714 

9  Cygni . 

5.5 

30.1 

29 

12 

1676 

Cephei . . 

5. 9 

30.  2 

83 

X4 

•>QAQ  TSiul 

1677 

6715 

41  Aquilse . 

4.3 

30.5 

—  1 

33 

o*uo  XWtUI. 

1678 

6718 

Cygni . 

5.5 

30.8 

42 

08 

(F.  423.) 

1679 

6723 

Cygni . 

..(47  B.).. 

5.9 

31.2 

50 

59 

1680 

6722 

11  Cygni . 

5.9 

31.5 

36 

41 

1681 

6724 

4  Sagittse . 

. e.. 

5.1 

31.9 

16 

12 

1682 

6735 

61  Draconis . 

4.9 

32.6 

69 

27 

1683 

6731 

Cygni . 

..(54  B.).. 

5.3 

32.9 

44 

26 

1684 

6734 

13  Cygni . 

. 

4.7 

33.2 

49 

57 

1085 

6740 

12  Cygni . 

. <&.. 

5.2 

34.6 

29 

53 

1686 

6736 

45  Aquilse . 

5.5 

34.6 

—  0 

54 

1687 

6739 

5  Sagittse . 

4.4 

34.7 

17 

44 

1688 

Aquilse . 

.(150  B.).. 

5. 5 

35.  5 

13 

33 

19h,  884 

1689 

6745 

14  Cygni . 

5.9 

35.6 

42 

32 

1690 

6744 

6  Sagittse . 

. i3.. 

4.4 

35.7 

17 

12 

1 

1691 

6748 

Cygni . 

..(63B.).. 

5.6 

36.1 

.54 

41 

1692 

6749 

47  Aquilse . 

. X-- 

5.4 

36.9 

11 

32 

1693 

6754 

Cygni . 

..(66  B.).. 

5.4 

37.2 

45 

14 

1694 

Cygni . 

..*(67  B.).. 

5.9 

38.1 

32 

09 

37527  L,  L. 

1695 

6758 

10  Vulpe . 

5.5 

38.7 

25 

29 

1696 

6759 

48  Aquilse . 

. 'if-- 

5.9 

39.0 

13 

01 

1697 

6769 

Cygni . 

..(76  B.).. 

5.9 

39.8 

41 

29 

1698 

6767 

49  Aquilse . 

5.9 

39.8 

7 

19 

1699 

6771 

15  Cygni . 

5.3 

40.0 

37 

04 

1700 

6772 

50  Aquilse . 

. Y-- 

3.1 

40.6 

10 

19 

1701 

6779 

18  Cygni . 

. <5.. 

3.1 

41.2 

44 

50 

1702 

6784 

17  Cygni . 

• . X-- 

a2 

41.9 

33 

27 

1703 

6783 

7  Sagittse . 

. . a.. 

4.2 

42.1 

18 

14 

1704 

6789 

52  Aquilse . 

. :r.. 

5.5 

43.2 

11 

31 

1705 

6794 

8  Sagittse . 

. i- 

4.9 

43.7 

18 

51 

1706 

6802 

53  Aquilse . 

1.1 

19  43.9 

8 

33 
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List  of  stars  for  latitude-observations — Continned. 


No. 

R  A.  C. 

Constellation. 

Magni¬ 

tude. 

Eight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

1 

1707 

6799 

. 

5.5 

19  44.) 

47 

38 

1708 

6805 

54  Aquilso . 

. 0.. 

5.4 

45.3 

10 

07 

1709 

6810 

12  Vulpe . 

5.4 

45.9 

22 

18 

1710 

6800? 

Cygni . 

6  var. 

46.0 

32 

37 

1711 

6813 

19  Cygni . 

5.4 

46.4 

38 

25 

1712 

6811 

55  AquilsD . 

3.8  var. 

46.4 

0 

42 

1713 

6817 

Cygni . 

..(91  B.).. 

5.4 

46.5 

40 

18 

17U 

5.4 

47.0 

24 

41 

19h,  1501  W. 

1715 

6824 

20  Cygni . 

. d.. 

5.3 

47.6 

52 

41 

1716 

Cygni . 

5.5 

48.4 

46 

43 

19720  A.  Oe. 

1717 

6827 

13  Vulpe . 

4.5 

4a  4 

23 

46 

1718 

6825 

59  Aqnilo) . 

. f-- 

5.1 

4a  5 

8 

09 

1719 

6836 

63  Draconis . 

. «*.. 

3.8 

48.6 

69 

57 

1720 

6826 

58  AquilsB . 

5.9 

48.6 

-  0 

02 

1721 

6830 

Cygni . 

..(99  B.).. 

5.5 

48.7 

47 

39 

1722 

5.7 

49.4 

24 

00 

(T.  22.) 

1723 

6833 

60  Aquila) . 

. P- 

4.2 

49.4 

6 

06 

1724 

.  (104  B.) . . 

5.9 

50.4 

36 

41 

38039  L.  L. 

1725 

6838 

61  Aqnilte . 

. 

5.4 

50.4 

11 

06 

1726 

6839 

10  Sagittie . 

5.1 

50.6 

16 

19 

1727 

6847 

23  Cygni . 

5.2 

50.8 

57 

12 

1728 

6852 

Cygni  (or  Draco) . . . 

5.5 

51.4 

59 

23 

1729 

6849 

22  Cygni . 

5.4 

51.6 

38 

10 

1730 

6851 

21  Cygni . 

. ’?-• 

4.3 

51.8 

34 

46 

ITJl 

6853 

11  Sagltto . 

5.5 

52.3 

16 

29 

1732 

6856 

24  Cygni . 

. 

5.4 

52.6 

52 

07 

1733 

6857 

Cygni . 

.(113  B.).. 

5.5 

53.1 

40 

03 

1734 

6858 

12  Sagittie . 

. r- 

3.8 

53.4 

19 

10 

1735 

6867 

Cygni  (or  Cephei) . . 

5.0 

5.3.6 

58 

32 

1736 

. 

5.5 

53.9 

30 

39 

19^,  1739  W. 

1737 

6866 

14  Vulpe . 

5.7 

54.0 

22 

40 

1738 

6868 

13  Sagittas . 

5.8 

54.6 

17 

11 

1739 

6876 

Cygni . 

,.(120  B.).. 

5.5 

55.5 

45 

27 

1740 

6875 

25  Cygni . 

5.5 

55.5 

36 

43 

1741 

6879 

15  Vulpe . 

4.9 

56.2 

27 

26 

1742 

6883 

16  Vulpe . 

5.4 

56.9 

24 

36 

1743 

6895 

26  Cygni . 

5.0 

5ao 

49 

46 

1744 

6890 

14  Sagittee . 

4.9 

5ao 

15 

42 

1745 

6893 

63  Aquilte . 

5.9 

5a3 

6 

57 

1746 

Cvflmi _ - 

5.9 

5a7 

29 

35 

19»>,  1910  W. 

1747 

6897 

1 

15  Sagittas . 

5.4 

58.7 

16 

45 

1748 

6901 

16  Sagitta) . 

. . *7-- 

5.4 

59.8 

19 

39' 

1749 

OvOTil _ _ 

..(134  B.).. 

5.9 

59.9 

31 

53 

19h,  4957  W. 

1750 

Aquilse . 

..(221  B.).. 

5.9 

19  59. 9 

15 

10 

1751 

6905 

64  Draconis . 

4.9 

20  0.2 

64 

29- 

1752 

6912 

17  Vulpe . 

5.1 

1.7 

23 

16 

1753 

6915 

27  Cygni . 

. bK. 

5.4 

1.9 

35 

38 

1754 

6926 

67  Draconis . 

. P- 

5.0 

2.3 

67 

32 

1755 

Aqnilin _ 

,.(228  B.).. 

5.9 

2.9 

10 

22 

38554  L.  L. 

1756 

6936 

69  Draconis . 

5.9 

3.0 

76 

08 

1757 

6928 

Cygni . 

..(UIB.).. 

5.7 

3.1 

52 

49 

1758 

Cygni . . 

..(140  B.).. 

5.9 

3.1 

34 

04 

38588  L.  L. 

1759 

6932 

66  Draconis . 

4.9 

3.6 

61 

38 

1760 

6937 

28  Cygni* . 

. 62.. 

5.4 

5.0 

36 

29 

1761 

6934 

65  Aquilse . 

. e.. 

3.5 

5.1 

-  1 

11 

1762 

6940 

18  Vulpe . 

5.4 

5.5 

26 

33 

1763 

Vnlp« _ _ _ _ _ 

5.9 

6.1 

21 

31 

74  B. 

1764 

6943 

19  Vulpe . 

5.5 

6.8 

26 

27 

1765 

6952 

67  Aquilffl . 

. p 

4.9 

8.7 

14 

50 

1766 

6957 

21  Vulpe . 

1  5.9 

9.3 

28 

20 

1767 

6962 

Cygni . 

. 0*.. 

i 

20  9.5 

46 

27 

*  Double.  North  atar  precedes  0*.  2  *,•  -f-  2''.  6  in  Dec. 
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List  of  stars  for  laUtude-ohservaiions — Continued. 


No. 

B.A.C. 

Constellation. 

Magni* 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Varions. 

h.  m. 

o 

/ 

1768 

6970 

68  Draoonls . 

5.5 

20  9.6 

Cl 

43 

1769 

69657 

31  Cygni . 

. oS.. 

4.2 

9.9 

46 

23 

j  1770 

6967 

29  Cygni . 

. 6*.. 

.5.2 

10.1 

36 

27 

1771 

6966 

Vulpe . 

5.1 

10.2 

25 

14 

(16  H.) 

1772 

6968 

22  Vnlpe . 

.5.4 

10.3 

23 

08 

1773 

6976 

33  Cygni . 

4.5 

10.6 

56 

12 

1774 

6973 

23  Vnlpe . 

4.7 

10.8 

27 

27 

1775 

6975 

18  SagittiB . 

5.9 

11.1 

21 

14 

1776 

6980 

Draconis . 

5.9 

11.3 

60 

17 

D.  M.  2099. 

1777 

24  Vnlpe . 

5.9 

11.7 

24 

18 

1778 

6983 

32  Cygni. . 

4.9 

11.8 

47 

21 

1779 

6986 

Lyras . 

.(166  B.).. 

5.3 

12.5 

39 

59 

1700 

7005 

1  Cephel* . 

4.7 

12.9 

77 

21 

1781 

6990 

34  Cygni . 

5.3 

ia4 

37 

39? 

1782 

Delphini . 

...(1  B.).. 

5.4 

13.9 

12 

52 

20l»,  302  W. 

1783 

6998 

35  Cygni . 

5.3 

14.0 

34 

37 

1784 

Cygni . 

5.9 

15.  5 

55 

01 

4734  Bad. 

1785 

7014 

Aquilas . 

5.4 

17.2 

4 

58 

oaH.) 

1786 

Delphini . 

...(5  B.).. 

5.5 

17.3 

14 

09 

39188  L.  L. 

1787 

7024 

71  Draconis . 

5.5 

17.6 

61 

52 

1788 

7022 

37  Cygni . 

. y- 

2.8 

17.9 

39 

52 

1789 

Cygni . 

(182  B.).. 

18.2 

45 

24 

20430  A.  Oe. 

1790 

7027 

Cygni . 

(183  B.).. 

5.9 

ia5 

40 

39 

1791 

7029 

39  Cygni . 

4.9 

19.1 

31 

48 

1792 

Cvmi . 

.7190  B.).. 

5.9 

19.3 

37 

05 

20h,  665  W. 

1793 

D.M.  1618 _ _ 

5.7 

19.5 

63 

37 

1794 

7037? 

Draconis . 

.(275  B.).. 

5.9 

19.6 

63 

30 

179.7 

Vnlpe . . . 

..(90  B.).. 

5.4 

20.4 

21 

01 

39329  L.L. 

1796 

7061 

40  Cygni . 

5.9 

23.1 

38 

03 

1797 

7062 

43  Cygni . 

. ««.. 

5.9 

23.3 

48 

59 

1798 

7067 

41  Cygni . 

4.3 

24.5 

29 

58 

1799 

7079 

1  Delphini . 

5.5 

24.6 

10 

30 

1800 

7085 

45  Cygni . 

4.9 

26.3 

48 

:o 

1601 

7086 

Cygni  (or  Cephei) . . 

5.9 

26.4 

55 

40 

1802 

Vnlpe . 

5.9 

1  26.8 

25 

24 

39594  L.  L. 

1803 

7088 

2  Delphini . 

. c.. 

3.8 

27.5 

10 

54 

1804 

7098 

2  Cephei . 

. e.. 

4.2 

27.6 

62 

35 

1805 

7091 

46  Cygni . 

. «».. 

5.7 

27.6 

48 

49 

1806 

Cygni . 

5.9  ^ 

27.9 

51 

54 

212  B. 

1807 

7094 

3  Delphini . 

5.9 

28.3 

12 

38 

1808 

7103 

47  Cygni . 

5.3 

29.3 

34 

51 

1809 

7107 

4  Delphini . 

4.5  ' 

29.7 

14 

16 

1810 

7112 

Cygni . 

.(217  B.).. 

5.9 

!  30.0 

46 

17 

1811 

7121 

6  Delphini . 

. /?.. 

a7 

[  31.9 

14 

11 

1812 

27  Vnlpe . 

5.9 

1  32.0 

26 

03 

1813 

7122 

71  Aquilas . 

4.6 

i 

32.1 

—  1 

32 

1814 

7125 

5  Delphini . 

4.9  1 

32.1 

10 

58 

’  1815 

Cygni . 

.(222  B.>.. 

5.9 

32.9 

37 

55 

39885  L.L 

1816 

7137 

8  Delphini . 

. e.. 

5.4 

33.1 

12 

54 

1817 

7156 

73  Draconis . 

5.4 

33.2 

74 

32 

1818 

7140 

29  Vnlpe . 

4.6 

33.2 

20 

47 

1819 

7143 

23  Vulpe . 

5.3 

33.3 

23 

42 

J 

1820 

7141 

7  Delphini . 

. 

5.4 

33.3 

9 

40 

1821 

7138 

1  Aquarii . 

5.3 

33.3 

0 

04 

1822 

7146 

Delphini . 

5.9 

33.5 

15 

26 

32  B. 

1823 

Vulpe . 

.(105  B.).. 

5.9 

33.8 

21 

24 

20h,  1116  W. 

1824 

7149 

9  Delphini . 

. a. . 

3.7 

34.1 

15 

29 

1825 

71587 

Cygni . 

.(226  B.).. 

!  5.9 

35.2 

40 

09 

1826 

7160 

10  Delphini . 

5.9 

'  35.6 

14 

11 

1 

1827 

7178 

75  Draconis . 

5.5 

35.7 

81 

01 

i 

1828 

Cygni . 

5.9 

20  35.8 

43 

02 

20h,  1193  W.  1 

*  Doable.  star  — h  2. 17  • .  •  -  4. 5  in  Dec. 
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Lkt  of  stars  for  latitudeohservations—Conima&A. 


Na 

B.  A.  C. 

Constellation. 

Magni-. 

tude. 

Right  ascen¬ 
sion,  188(>.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

0 

/ 

1829 

7164 

49  Cygni . 

5.9 

20  36.2 

31 

53 

1830 

7171 

50  Cygni . 

1.5 

37.3 

44 

51 

1831 

7174 

Cygni . 

.(932  B.).. 

5.3 

37.6 

41 

17 

1832 

7173 

14  Delphini . 

. 6.. 

4.3 

37.9 

14 

39 

1833 

7182 

51  Cygni . 

5.  4 

38.5 

49 

55 

1834 

7188 

30  Vulpe . 

5.4 

39.7 

24 

51 

1835 

7200 

12  Delphini . 

. y  - 

3.7 

40.1 

15 

42 

1836 

7194 

52  Cygni . 

4.3 

40.7 

30 

17 

1837 

718.0? 

Cephei . 

.5.9 

41.1 

56 

03 

1838 

7204 

53  Cygni . 

2.8 

41.4 

33 

31 

1839 

7211 

4  Cephei . 

5.4 

41.7 

66 

13 

1840 

7215 

Cephei . 

4.5 

42.4 

57 

09 

(6  H.) 

1841 

Cygni . 

5.9 

42.4 

33 

56 

20^,  1373  W. 

1842 

7213 

54  Cygni . 

. A.. 

4.6 

42.7 

36 

03 

1843 

7220 

3  Cephei . 

. n- 

3.8 

42,9 

61 

22 

1844 

C3’gnl . 

5.  4 

43.9 

47 

2:) 

21126  A.  Oe. 

1845 

7223 

15  Delphini . 

5.4 

43.9 

12 

07 

1846 

7222 

14  Delphini . 

5.4 

43.9 

7 

25 

1847 

Ci’gnl . 

.(247  B.). 

5.9 

44.3 

51 

58 

21140  A.  Oe. 

1848 

7233 

55  Cygni . 

5.4 

44.9 

45 

40 

1849 

Cygni . 

5.9 

45. 1 

51 

28 

21161  A.Oe. 

1850 

7241 

56  Cygni . 

5.4 

45.9 

43 

36 

1851 

(.50  B  ) 

6.0 

47.0 

17 

34 

20‘,  1483  W. 

1852 

7246 

31  Vulpe . 

4.0 

47.0 

26 

38 

1853 

7253 

57  Cygni . 

5.3 

49.0 

43 

56 

1854 

C^’gul . 

.5.9 

49.0 

32 

59 

3980  B.  1 

1855 

7256 

32  Vulpe . 

5.3 

49.5 

27 

36 

1856 

7255? 

Eqnulei . 

5.4 

49.7 

4 

04 

1857 

7258 

17  Delphini . 

. 

5.4 

49.9 

13 

16 

1858 

7257 

16  Delphini . 

5.4 

49.9 

12 

07 

1859 

5.  9 

51.2 

82 

1860 

7268 

Cj-gnl . 

5.9 

51.8 

46 

58 

1861 

7278 

Cygni . 

.(275  B.).. 

5.4 

52.6 

50 

16 

1862 

7277 

58  Cygni . 

4.2 

52.7 

40 

42 

1863 

7271 

18  Delphini . 

5.1 

52.7 

10 

24 

1864 

7275 

33  Vulpe . 

5.0 

52.9 

21 

52 

1865 

Draconis . . 

5.2 

53.0 

80 

06 

5066  Rad. 

1866 

7276 

1  Equnlei . 

5.4 

53.1 

3 

50 

1867 

Cephei . 

5.9 

53.1 

56 

26 

1868 

7290 

Cygni . 

5.9 

.54.0 

44 

00 

1869 

7294 

Cygni . 

.(2  2741).. 

5.4 

54.6 

50 

00 

1870 

Delphini . 

..(55  B.).. 

5.7 

55.0 

18 

52 

40682  L.  L, 

1871 

7301 

59  C3’gnl . 

. 

5.2 

55.7 

47 

C3 

1872 

7311 

Cephei . 

..(85  B.).. 

5.9 

56.2 

75 

27 

1873 

7210 

Cephei . 

5.4 

56.6 

53 

58 

1874 

7306 

60  C3’gni . 

5.4 

57.0 

45 

41 

1875 

7320 

Cygni . 

5.9 

58.4 

38 

11 

1876 

7318 

3  Equuloi . 

5.4 

58.6 

5 

01 

1877 

Cephei  ...  _  -  - 

. .  (83  B.) . . 

5.5 

20  58. 9 

56 

11 

5091  Rad. 

1878 

7332 

Cygni . 

.(294  B.).. 

5.4 

21  0.1. 

5*2 

49 

1879 

7333 

62  Cygni .  . 

. f  - 

4.2 

0.6 

43 

27 

1880 

7336 

> 

1  4.9 

1.5 

38 

09 

1881 

7337 

|6l  Cygni . 

. { 

5.2 

1.5 

38 

09 

1882 

Cygni . 

5.4 

1.5 

30 

42 

40951  L.  L. 

1883 

7345 

63  Cygni . 

. A. 

4.5 

2.5 

47 

10 

1884 

7350 

5  Eqnulei . 

. y  - 

4.2 

4.5 

9 

39 

1885 

7363 

Cephei . 

5.9 

5.6 

70 

57 

1886 

7365 

Cygni . 

.(304  B.).. 

5.4 

6.5 

53 

04 

1887 

7368 

64  Cygni . 

. 

3.1 

7.8 

29 

44 

1888 

7372 

7  Eqnulei . 

. . 6.. 

4.6 

8.7 

9 

31 

1889 

7377 

Cephei . 

5.9 

21  8.8 

59 

28 

H.  Ex.  133 - 22 
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List  of  stars  for  latitude-ohservations — Continned. 


Na 

B.A.C. 

Constellation . 

Magni* 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

1890 

7380 

8  Equulci . 

4.5 

21  9.8 

4 

45 

1891 

7385 

Cyjnii . 

4.2 

10.0 

37 

32 

1892 

7398 

67  Cygni . 

4.5 

12.7 

38 

53 

1893 

7399 

66  Cygni . 

4.3 

13.0 

34 

24 

1894 

D.  M.  2588 _ 

5.5 

13.3 

53 

30 

1895 

7401 

Cophei . 

. (100  B.).. 

5.9 

13.7 

55 

17 

100  B. 

1896 

7402 

68  Cygni . 

. A.. 

5.3 

14.1 

43 

26 

1897 

. (11  B.).. 

5.9 

14.8 

21 

32 

2l^  319  W. 

1898 

7405 

9  Eqanlei . 

5.9 

15.1 

6 

52 

1899 

7411 

Cygni . 

. (325  B.).. 

5.3 

15.4 

49 

00 

1900 

7410? 

34  Vulpe . 

5.7 

15.6 

23 

21 

F.  25. 

1901 

7416 

5  Cephei . 

3.1 

15.7 

62 

05 

1902 

. (326  B.) . . 

5.9 

16.3 

32 

06 

41554  L.  L. 

1903 

7418 

1  Pegasi . 

4.3 

16.5 

19 

18 

1904 

7428 

6  Cephei . 

5.4 

16.9 

64 

22 

1905 

7421 

10  Equnlei . 

. 0.. 

5.0 

16.9 

6 

18 

1906 

7438 

Draconis . 

. (107  B.).. 

5.9 

17. 1 

76 

30 

1907 

7431 

Cygni . 

. (331  B.).. 

5.4 

17.9 

« 

52 

1908 

7437 

Pegasi . 

. (15  B.).. 

5.5 

18.6 

23 

46 

1909 

. .  (334  B.) . . 

5.9 

18.9 

36 

50 

1910 

7444 

V  ulpe . 

. (131  B.).. 

4.9 

19.3 

25 

41 

1911 

7455 

Cygni . 

5.9 

20.9 

46 

12 

1912 

7453 

69  Cygni . 

5.9 

20.9 

36 

09 

1913 

7462 

70  Cygni . 

4.9 

22.4 

36 

36 

1914 

7401 

35  Vulpe . 

4.3 

22,4 

27 

05 

1915 

5.4 

22.  6 

48 

19 

22275  A.  Oc. 

1916 

7468 

Cygni . 

. (347  B.).. 

5.5 

22.8 

52 

22 

1917 

7465 

Cygni . 

. (346  B.).. 

5.5 

23.  1 

31 

42 

1918 

Pegasi . 

. (21  B.).. 

5.4 

23.5 

21 

40 

21^,536  W. 

1919 

7474 

2  Pegasi . 

4.5 

24.5 

23 

06 

1920 

7480 

71  Cvgni . 

. 9- 

5.3 

25.0 

46 

01 

1921 

. (26  B.) . . 

5.9  1 

25.3 

11 

37 

21\  557  W. 

1922 

7482 

7  Cephei . 

5.4 

25.6 

66 

17 

1923 

Cephei . . 

. 0,. 

3.1 

27. 1 

70 

02 

1924 

7495 

Cephei . 

. . (116  B.).. 

5.4 

27.7 

59 

56 

1925 

7510 

Cephei . 

. . (122  B.).- 

5.9 

28.4 

79 

47 

1926 

Cygni . 

5.9 

28.7 

49 

25 

22436  A.  Oe. 

1927 

7503 

73  Cygni . 

. P- 

4.0 

29.5 

45 

04 

1928 

7505 

72  Cygni . 

4.9 

29.9 

38 

00 

1929 

7520 

5  Pegasi . 

5.5 

32.1 

18 

47 

1930 

7521 

74  Cygni . 

4.9 

32.2 

39 

52 

1931 

Pegasi . 

5.9 

33.4 

19 

44 

42199  L.  L. 

1932 

7527 

25  Aquarii . 

..  . d.. 

4.9 

33.5 

1 

43 

1933 

7542 

9  Cephei . 

4.9 

34.7 

61 

32 

1934 

7544 

75  Cygni . 

5.1 

35.4 

42 

44 

1935 

7546 

26  Aquarii . 

5.5 

36.  1 

0 

45 

1936 

7547 

7  Pegasi . 

5.4 

36.3 

5 

08 

1937 

7555 

Cephei . 

. . (132  B.).. 

5.9  1 

36.7 

54 

20 

1938 

7554 

Cygni . 

. (377  B.).- 

5.7 

37.5 

40 

32 

19:i9 

7560 

80  Cygni . 

. ir*.. 

5.0 

37.8 

50 

38 

1940 

Cj'gni . 

5.0 

38.3 

40 

37 

(F.  24.) 

1941 

7561 

8  Pegasi . 

2.6 

.38.3 

9 

19 

1942 

7506 

79  Cvgni . 

5.9 

3-».  5 

37 

44 

1943 

7568 

78  Cvgni . 

. P  • 

4.5 

38.8 

28 

12 

1944 

7567 

9  Pegasi . 

4.2 

.38.8 

16 

43 

1945 

7571 

10  Pegasi . 

4.2 

39.2 

25 

04 

1946 

7582 » 

*  Cephei . 

4.9  var. 

40.0 

58 

14 

1947 

7588 

11  Cephei . 

4.9 

40.2 

70 

45 

1948 

7585 

12  Pegasi . 

4.9 

40.6 

22 

24 

1949 

7587 

27  Aquarii . 

_ (11  Pegasi).. 

5.4 

41.2 

2 

08 

1950 

D.  M.  4598.... 

5.9 

21  41.4 

16 

39 

• 
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List  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

Constellation. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

h.  m. 

o  / 

1951 

7597 

CepJiei(or  78  Draconis) . 

5.4 

21  41.6 

71  46 

1952 

7595 

10  Cephei . 

4.5 

42.0 

60  34 

1953 

7598 

81  Cvgui . IT*.. 

4.5 

42.4 

48  45 

1954 

7605 

12  Cepbei . 

5,9 

43.9 

60  09 

1955 

7606 

13  Fegasi . 

5.4 

44.4 

16  45 

1956 

7607 

14  Pegasi . 

5.2 

44.5 

29  37 

1957 

5.4 

45.  9 

19  16 

1958 

7623 

15  Pegasi . 

5.7 

47.2 

28  14 

1959 

7627 

10  Pfgasi . . . 

5.4 

47.6 

25  21 

1960 

7631 

Cephei  ....(147  B.)  (2  A  10).. 

5.9 

4a  0 

55  14 

1961 

Pegasi . (78  B.).. 

5.5 

48.0 

19  06 

1962 

D.  M.  5046 . 

5.5 

50.8 

20  42 

1963 

7641 

17  Pegasi . 

5.9 

51.1 

11  32 

1964 

7658 

Cepboi . 

5.4 

53.2 

63  03 

1965 

7659 

18  Pegosi . 

5.9 

54.1 

6  09 

1966 

76^0 

28  Aquarii . 

5.9 

55.0 

0  02 

1%7 

7662 

19  Pegasi . 

5.5 

55.2 

7  41 

1968 

7664 

20  Pegasi . . . 

5.9 

55.3 

12  33 

1969 

7676 

Cygni . 

5.3 

57.4 

52  18 

1970 

7086 

16  Cephei . 

4.9 

57.5 

72  36 

1971 

7631 

Lacertae . . . (4  B.).. 

.5.9 

58.2 

44  04 

1972 

7685 

32  Aquarii . 

5.9 

5a6 

-  1  28 

1973 

7689 

22  Pegasi . v.. 

4.9 

59.6 

4  28 

1974 

7688 

34  Aquarii . a.. 

2.8 

21  59.6 

-  0  54 

1975 

7693 

23  Pegnsi . . . 

.5.7 

22  0.2 

28  23 

1976 

7700 

17  Cephei . f . . 

4.5 

0.3 

64  03 

1977 

7699 

18  Cephei . 

5.7 

0.3 

62  36 

1978 

7705 

I.acertre . (10  B.).. 

4.6 

1.2 

44  26 

1979 

7707 

20  Cephei. . 

5.9 

1.4 

62  11 

1980 

77C0 

24  Pegasi . i.. 

4.2 

1.4 

24  46  1 

1981 

7708 

19  Cephei . 

5.9 

1.5 

61  42 

1982 

7712 

25  I’egusi . 

5.7 

2.2 

21  07 

1983 

7721 

27  Pegasi . irC. 

5.4 

3.9 

32  35 

1984 

7723 

26  Pegasi . 

3,5 

4.2 

5  36 

1985 

7731 

Pegasi . IT*.. 

3.8 

4.7 

3  2  35 

1986 

Pegasi . (130  B.).. 

5.9 

4.6 

11  02 

1987 

7733 

28  Pegasi . 

5.9 

4.9 

20  23 

1988 

7746 

Lacertfc . (17  B.).. 

5.9 

0.5 

50  14 

1989  1 

7749 

21  Cephei . ^.. 

4.2  j 

6.7 

N  57  37 

1990 

7758 

24  Cephei . 

5.1  1 

7.5 

71  45 

1991 

7754? 

Cephei . (laiB.).. 

5.9 

7.5 

56  15 

1992 

7753?' 

Pegasi . (145  B.).. 

5.5 

7.5 

1993 

7755  I 

22  Cephei . A.. 

5.4 

7.6 

58  49 

1994 

7700? 

1  Cephei . (189  B.).. 

5-7 

7.9 

69  32 

1995  i 

7759 

Cephei . . . 

5.3 

a  1 

60  10 

1996 

[  LacertCB . 

4.  7 

8.  7 

39  07 

1997 

Laoertie . (22  B.) 

5.  9 

a  8 

44  51 

1998 

7770 

Lacert® . (24  B.).. 

5.9 

9.7 

42  21 

1999 

7778 

23  Cephei . 

5.0 

10.6 

56  27 

2000 

7777 

1  Lacertas . 

4  8 

10.7 

37  09 

2001 

7789 

25  Cephei . 

5.9 

j  14.3 

62  11 

2002 

7796 

31  Pegasi . 

5.4 

15.6 

11  36 

2003 

7798 

32  Pegasi . 

4.9 

1  15.8 

27  44 

2004 

7800 

2  Lacerta) . 

4.9 

16.1 

45  56 

2005 

7807 

33  Pegasi . . . 

5.9 

17.9 

20  14 

2006 

7815 

3  Lacertrs . 

4.6 

18.9 

61  38 

2007 

7814 

52  Aquarii . ..v.. 

4.5 

19.2 

0  46 

2008 

7820? 

4  Lacertse . 

4.9 

19.7 

48  52 

2009 

7823 

34  Pegasi . . . 

5.9 

20.5 

3  47 

2010 

7827 

35  Pegasi . 

4.7 

21.8 

4  06 

2011 

Lacertfls . 

5.9 

22  22.2 

39  12 

Various. 


(16  H.) 


2lh,  10%  W. 


211>,  1136  W. 


22h,  53  \V. 


(IH.) 
5614  Had. 


22h,  467  W. 
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List  of  stars  for  latitude-observations — Continued. 


No. 

B.  A.  C. 

ConstellatioD. 

Magni¬ 

tude. 

Right  ascen¬ 
sion,  1880. 

Declination, 

188U.0. 

Various. 

h.  m. 

0 

/ 

2012 

7851 

Cophei  (or  Urs.  Minor) . 

4.9 

22  22.7 

85 

30 

(32  H.) 

2013 

5.9 

22. 7 

70 

09 

24148  A.  Oe. 

2014 

7832 

55  Aquarii . 

. c 

3.5 

22.7 

—  0 

38 

2015 

7833 

36  Pegasi . 

5.5 

23.1 

8 

31 

2016 

7837 

26  Cephel . 

5.5 

2:1.3 

64 

31 

2017 

.(188  B.).. 

5.  4 

23.  5 

26 

09 

22b,  120  P. 

2018 

7843 

38  Ppgasi . 

5.9 

24.5 

31 

57 

2019 

7845 

5  Lacert® . 

4.7 

24.6 

47 

06 

2020 

7848 

27  Cephei . 

. 5.. 

3.8  var. 

24.  7 

57 

48 

2021 

7850 

6  Lacert® . 

4.9 

25.3 

42 

30 

2022  j 

7857 

28  Cephei . 

5.9 

25.8 

78 

10 

2023 

7855 

7  Lacert© . 

. a.. 

4.2 

26.4 

49 

40 

2024 

7874 

29  Cephei . 

. P- 

5.4 

28.9 

78 

12 

2025 

7868 

62  Aquarii . 

. >?-- 

3.8 

29.2 

—  0 

44 

2026 

7876 

Cephei . 

.(223  B.).. 

5.9 

29.6 

69 

16 

2027 

7881 

Cephei . 

.(226  B.).. 

5.4 

30.2 

75 

35 

2028 

7880 

8  Lacert© . 

5.4 

30.6 

39 

01 

2029 

7888 

9  Lacert© . 

5.4 

3*2.5 

50 

56 

2030 

7896 

31  Cephei . 

5.4 

.32.8 

73 

01 

2031 

7893 

40  Pegaai . 

5.9 

33. 1 

18 

56 

2032 

.(227  B.).. 

5.^ 

33.  9 

56 

10 

5781  Rad. 

2033 

7901 

10  Lacert® . 

4.9 

33.9 

33 

26 

2034 

Lacert© . 

5.  9 

34.  2 

36 

53 

44342  L.  L. 

2035 

7902 

30  Cephei . 

5.2 

31.4 

62 

58 

2036 

7912? 

Pegasi . 

.(224  B.).. 

.5.5 

31.9 

13 

55 

22h.  186  P. 

2037 

5.9 

35.  4 

53 

13 

5791  Rad. 

2038 

. 

7906 

11  Lacert© . 

. 

4.7 

.35.4 

43 

38 

2039 

7908 

42  Pegasi . 

. C- 

3.7 

35.5 

10 

11 

2040 

7915 

12  Lacert© . 

5.3 

.36.  1 

39 

37 

2041 

7914 

43  Pegasi . 

4.5 

36.1 

28 

40 

20 12 

D.  M.  2960  . 

5.  9 

37.  4 

53 

16 

2043 

7923 

44  Pegasi . 

. »?.. 

3.4 

37.4 

29 

35 

2044 

7932 

13  Lacert© . 

5.1 

38.9 

41 

12 

2045 

7943 

46  Pegasi . 

. f  • 

4.7 

40.7 

11 

33 

2046 

7948 

Lacert© . 

..(60  B.).. 

5.9 

40.8 

43 

55 

22b,  927  1 

2047 

7945 

47  Pegasi . 

. A.. 

3.9 

40.9 

22 

56 

2048 

T5.  AT.  493.3 _ 

5.  9 

42. 7 

36 

46 

2049 

5.  9 

43.  8 

53 

47 

•5839  Rad  i 

2050 

Cephei . 

(238  B.).. 

5.9 

44.2 

62 

18 

5842  Rad. 

2051 

7958 

48  Pegasi . 

. M-- 

3.9 

44.2 

23 

53 

2052 

7961 

Cephei . . . 

5.7 

44.8 

55 

16 

[ 

2053 

7967 

32  Cephei . 

3.8 

45.4 

65 

34 

2054 

7971 

49  Pegasi . 

. or.. 

4.9 

46.3 

9 

13 

2055 

7973 

Cephei . 

.(241  B.).. 

5.9 

46.7 

61 

03 

2056 

7972 

15  Lacert® . 

4.9 

46.7 

42 

39 

2057 

7975 

Pegasi . 

.(254  B.).. 

5.4 

47.1 

16 

12 

2058 

1 . 

Cephei . 

4.9 

47.9 

82 

31 

2059 

7983 

Lacert© . 

5.9 

48.3 

44 

07 

1 

20C0 

7984 

Lacert© . 

5.5 

48.6 

39 

44 

2061 

79c8 

50  Pegasi . 

. P- 

4.5 

49. 2 

8 

11 

I 

2062 

Lnr.pirtfR . . 

5.7 

49.5 

36 

27 

22h,  1121  W.  1 

2063 

5.9 

fiO.  2 

1  35 

44 

22h,  1133  W.  * 

2064 

7995? 

Lacert© . 

..(F.04).. 

4.5 

'  51.2 

49 

06 

(F.  64.)  1 

2065 

7997 

51  Pegasi . 

4.9 

'  51.6 

20 

08 

2066 

7999? 

Lacert© . 

.  (F.65).. 

.5.2 

51.  8 

48 

02 

(F.  65.)  1 

2067 

8005 

2  Piscium . 

5.9 

53.3 

0 

20 

2068 

D.  M.  3514 . 

5.9 

54.  0 

52 

00 

1 

2069 

(273  B.).. 

5.9 

5.5. 0 

30 

27 

2070 

Cephei  (or  Cassiop.) 

5.9  i 

55.1 

50 

18 

273  B.  1 

D.  M.  29*23. 

2071 

.(36  H.).. 

4.9 

55.  4 

83 

42 

(36  H.) 

1 

,  .! 

2072 

8023 

1  Audrom . 

. o'.. 

3.8 

! 

22  56.4 

41 

41 
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List  of  stars  for  latitude-observations — Continued, 


No. 

B.A.C. 

ConstollatioD. 

Magni¬ 

tude. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

k.  m. 

o 

/ 

2073 

D.  M.  4762  . . 

5^ 

22  .56.  5 

22 

40 

2074 

8031 

4  Fiscmm . 

. 0.. 

4.6 

57.8 

3 

10 

2073 

8032 

53  Pegasi . 

. 0.. 

2  vor. 

58.0 

27 

26 

2076 

8036 

3  Androm  .... 

4.7 

58.8 

49 

24 

2077 

8034 

Fegaai . 

1.9 

.58.8 

14 

34 

2078 

8039 

Cephoi . 

. (255  B.).. 

5.4 

22  59.0 

66 

34 

2079 

8051 

55  Fegasi . 

5.1 

23  1.0 

8 

46 

2080 

8052 

56  Pegaai . 

5.3 

1.3 

24 

49 

2081 

8054 

1  Caasiop . 

5.3 

1.5 

58 

47 

2062 

D. M.  3371... 

5.4 

1.  7 

52 

10 

2083 

8058 

4  Audrom  .... 

5.4 

2.2 

45 

44 

2084 

8059 

5  Androm  .... 

5.9 

2.3 

48 

39 

2083 

8060 

5  Piscium . 

. A.. 

5.9 

2.6 

1 

27 

2086 

8070 

57  Fegasi . 

5.3 

3.5 

8 

02 

2087 

8071 

58  Fegasi . 

5.4 

4.0 

9 

11 

2088 

8074 

33  Cephei . 

4.5 

4.1 

74 

44 

2089 

. (305  B.).. 

5.  5 

4.  7 

16 

56 

23h,  4  P. 

2090 

8076 

6  Androm  .... 

5.9 

4.9 

42 

55 

2091 

8078 

59  Fegasi . 

5.9 

5.7 

8 

04 

2092 

8082 

7  Androm  .... 

4.9 

7. 1 

48 

45 

2093 

8083 

Cassiop . 

5.9 

7.5 

56 

30 

2094 

8106 

Cepliei . 

. (268  B.).. 

5.9 

11.0 

70 

14 

2095 

8107 

Androm  .... 

5.3 

11.0 

52 

34 

2096 

8105 

6  Piscium  .... 

. y  •• 

3.8 

11.0 

2 

38 

2097 

8114 

8  Androm  .... 

4.7 

12.2 

48 

22 

2098 

8124 

34  Cephei . 

5.1 

13.8 

67 

28 

2099 

6125 

11  Androm  .... 

5.9 

13.9 

47 

58 

2100 

8128 

10  Androm  .... 

5.  7 

14.2 

41 

25 

2101 

8127 

7  Piscium  .... 

. 6.. 

5.4 

14.3 

4 

43 

2102 

8136 

12  Androm  .... 

5.9 

14.7 

37 

31 

2103 

8131 

62  Fegasi . 

4.9 

14.7 

23 

05 

2104 

8138. 

Cassiop . 

5.9 

15.3 

61 

33 

2105 

8141 

64  Fegasi . 

5.5 

16. 1 

31 

09 

2106 

8149 

66  Fegasi . 

5.3 

17.0 

11 

39 

2107 

8153 

Cassiop . 

. (274  B.).. 

5.9 

17.2 

59 

28 

2108 

8159 

67  Fegasi . 

5.9 

19.0 

31 

43 

2109 

8160 

I’egasi . 

4.5 

19.4 

22 

45 

2110 

8162 

4  Cassiop . 

5.3 

19.5 

61 

37 

2111 

8169 

Piscium . 

5.4 

20.8 

0 

30 

2112 

8177 

10  Piscium _ 

. 6.. 

4.6 

21.9 

5 

43 

2113 

8182 

70  Fegasi . 

. 17- • 

4.7 

23. 1 

12 

06 

2114 

8188 

Cassiop . 

5.5 

24.5 

57 

53 

(1  H.) 

2115 

8195 

14  Androm  .... 

5.5 

25.5 

38 

34 

2116 

Fegasi 

. (366  B.).. 

5.9 

23.  5 

28 

00 

23h,  516  W. 

2117 

8203 

71  Fegasi . 

5.9 

27.5 

21 

52 

2118 

8213 

Cephei . 

. (39  n.).. 

5.9 

27.8 

86 

39 

(39  H.) 

2119 

Fegasi . 

5.9 

27.9 

20 

11 

23b,  567  W. 

2120 

8206 

72  Fegasi . 

4.9 

2a  0 

30 

40 

2121 

8211' 

73  Fegasi . 

5.9 

28.7 

32 

50 

2122 

8212 

15  Androm  .... 

5.9 

2a8 

39 

34 

2123 

8217 

Cephei . 

. (295  B.) . . 

5.9 

29.7 

70 

58 

2124 

8224 

16  Androm _ 

. A.. 

3.7 

31.7 

45 

49 

2125 

8227 

75  Fegasi . 

5.5 

31.9 

17 

46 

2126 

8229 

17  Androm  .... 

4.3 

32.3 

42 

36 

2127 

8-231 

18  Androm  .... 

5.4 

33.3 

49 

48 

2128 

82341 

Fegasi . 

5.9 

33.7 

9 

01 

(F.  57.) 

2129 

8233 

Piscium . 

4.3 

33.8 

4 

59 

2130 

Cephoi . 

• 

5.4 

34.2 

73 

18 

6148  Bad. 

2131 

8238 

35  Cephei . 

. r- 

3.7 

34.4 

76 

58 

2132 

8237 

19  Androm  .... 

4.6 

34.5 

43 

40 

2133 

Audrom . . . . . 

. (23  B.).. 

5,9 

23  34.7 

36 

03 

23b,  735  W. 
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No. 

B.  A.  C. 

Constellation. 

Magni* 

tudo. 

Bight  ascen¬ 
sion,  1880.0. 

Declination, 

1880.0. 

Various. 

h.  m. 

o 

/ 

8243 

18  Piscinm . 

. A.. 

4.5 

23  35.9 

1 

07 

•2135 

D.M.203d . 

5.9 

36.7 

63 

51 

2136 

8230 

77  Pegaai . 

4.9 

37.3 

9 

40 

2137 

8256 

78  Pegasi . 

5.1 

38.0 

28 

42 
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APPENDIX  No.  15. 

ERRATA  IN  THE  HEIS  CATALOGUE  OF  STARS. 

Page  viii,  note.  For  5=30°  27'  read  27'. 

Page  xii,  line  2.  For  sexta  read  septima. 

Page  xii,  line  5.  Sentence  inserted  in  Heis’s  Corrigenda. 

Corrigenda,  first  page,  fifth  line  from  bottom,  for  “  b  loco  read  ‘‘  dele 
Same  page,  fourth  line  from  bottom,  for  dele  fc*  read  ‘‘  h  loco  6* 

Second  page  of  Corrigenda,  fourth  line  from  bottom,  for  ‘‘  dele  read  loco  g 
Same  page,  third  line  from  bottom,  for  g  loco  ^  ”  read  “  dele 
Page  1,  No.  14.  For  B.  A.  C.  read  R. 

Page  1,  No.  16.  Dele  asterisk. 

Page  1,  No.  20.  4966  B.  A.  C.  =8  Urs.  Min. 

Page  3.  No.  4.  Add  an  asterisk. 

Page  3,  No.  8.  This  is  2  Draconis. 

Page  3,  No.  13.  Dele  second  line. 

Page  3^  No.  16.  For  4122  B.  A.  C.  read  4112  B.  A.  C. 

Page  3,  No.  29.  For  2983  R.  read  2985  R.,  and  change  the  place  to  R.  A.  197®  7',  Decl.+68^  3'. 
Page  4,  No.  37.  For  26209  read  {  +^5°  ®  J  • 

Page  4,  No.  46.  This  is  294  of  Struve’s  second  catalogue. 

Page  7,  No.  142.  Dele  asterisk. 

Page  7,  No.  161.  Dele  18. 

Page  9,  No.  216.  =7187  B.  A.  C. 

Page  9,  No.  220.  =7299  B.  A.  C. 

Page  10,  No.  33.  =440'. 

Page  11,  No.  40.  The  places  should  be  — 

A.  R.  Decl. 

3220  52/  +660  5/ 

3220  54/  +660  8' 

Page  11,  No.  51.  =2:  2836. 

Page  11,  No.  52.  Strike  out  this  star,  which  is  Heis  196  Cjgni. 

Page  11,  note.  For  “  rain.  5*“”  read  ‘‘  min.  6“.5’’. 

Page  12,  No.  76.  =7799  B.  A.  C. 

Page  12,  No.  78.  =J2903. 

Page  12,  No.  88.  For  7799  B.  A.  0.  read  7871  B.  A.  C. 

Page  13,  No.  99.  Dele  +67o  48'.  This  is  2*2947. 

Page  13,  No.  101.  =22950. 

Page  13,  No.  131.  For  B.  A.  C.  read  R. 

Page  15,  No.  19.  =2  3049. 

Page  16,  No.  35.  Transpose  theMesignations  of  the  two  stars. 

Page  16,  No.  40.  =16  Cassiopese. 

Page  16,  No.  46.  Should  be  175  B.  A.  C.,  R.  A.  80  22',  Decl.  +65o  20'. 

Page  17,  No.  80.  =35  Cassiopem. 

Page  18,  No.  99.  Dele  asterisk. 

Page  18,  No.  120.  =2302. 

Page  19,  No.  9.  =g. 

Page  19,  No.  20.  =2268. 

Page  19,  No.  21.  =2279. 

Page  20,  No.  61.  For  B.  A.  C.  read  R. 
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Page  21,  No.  80.  Should  be  D.  M.  +  40°  762,  A.  R.  49°  53',  Decl.  46o  27'. 

Page  21,  No.  94.  =38  Persei. 

Page  22,  No.  108.  Should  read'l219  B.  A.  C. 

Page  22,  No,  109.  Should  read  1228  B.  A.  C. 

Page  22,  No.  115.  Should  read  73*. 

Page  23,  No.  9,  For  1415  B.  A.  C.  read  3930  A.  Oe. 

Page  23,  No.  19.  Should  read  D.  M.  +8°  286,  A.  B.  54°  22',  Decl.  +  68°  3'. 

Page  24,  No.  29.  Should  read  58°  310  B.,  A.  R.  58°  35', +08°  8'. 

Page  25,  No.  59.  =8  Camelopardalis. 

Page  25,  No.  77.  =18  Gamelopardali.s. 

Page  25,  No.  79.  =19  Camelopardalis. 

Page  26,  No.  114,  For  2650  B.  A.  C,  read  2059  R. 

Page  26,  No.  115.  Should  read  2650  B.  A.  C. 

Page  26,  No.  117,  For  2092  R.  read  2722  B.  A.  C. 

Page  28,  No.  28.  Dele  475*. 

Page  28,  No.  32.  Should  be  44484  L.  L.,  A.  R.  339°  12',  Decl.  +40°  24'. 

Page  30,  No,  51.  =2732  B.  A.  C. 

Page  30,  No.  56.  =30  Lj’ucis. 

Page  31,  No.  65.  Add  an  asterisk,  and  for  33  read  32. 

Page  31,  No,  67.  Dele  asterisk.  This  is  33  Lyncis. 

Page  31,  No.  Insert  as  No.  38J*,  D.  M.  47°  1660,  mag.  6.7. 

Page  34,  No.  66.  lleis  has  this  star  ou  maps  III  and  IV. 

Page  34,  No.  66.  =521*. 

Page  34,  No.  80.  Should  be  2469  R.,  A.  R.  152°  9',  Decl.  42°  10', 

Page  35,  No,  115,  Dele  asterisk,  and  for  40  read  46. 

Page  35,  No,  128.  For  B.  A.  C.  read  R.,  both  lines. 

Page  36,  No,  148,  Should  be  3904  B.  A.  C. 

Page  37,  No.  177.  Dele  241*. 

Page  38,  No.  200.  =4300  B.  A,  C. 

Page  38,  No.  208.  =4392  B.  A,  C. 

Page  40,  No.  43.  15  Can.  Yen,  =4408  B.  A.  C. ;  17  Can,  Yen.  =4415  B.  A.  C, 

Page  40,  No.  45,  =261*. 

Page  40,  No.  57.  Dele  269*. 

Page  40,  No.  61.  =269*. 

Page  41,  Nos.  81  and  82.  Brace  the  star  identified  with  82  as  a  part  of  81,  and  insert  for  82, 
4632  B.  A.  C.,  A.  R.  206°  21',  Decl.  +  35°  10'. 

Page  42,  No.  25.  =500*. 

Page  43,  No.  42.  =8345  B.  A.  C. 

Page  43,  No.  61.  =26  Androm.  =5*. 

Page  44,  No.  86.  =178  B.  A.  C, 

Page  44,  No.  87.  =184  B,  A,  C. 

Page  44,  No.  101.  =515*. 

Page  45,  No,  108.  =1 108. 

Page  46.  All  the  stars  of  Equuleus,  except  10,  are  wrongly  identified.  They  should  be  as  fol¬ 
lows: 


1.  =7255  B.  A.  C. 

g  _(  41130  L.L, 

2.  =7276  B.  A,  C. 

■  »  41147  L.  L. 

3.  =7302  B.  A,  C. 

11.  =7372  B,  A.  C. 

4,  =40806  L.  L. 

12.  =7380  B.  A.  C. 

5.  =7318  B,  A.  C. 

13.  =7405  B.  A.  C. 

6.  =7324  B.  A.  C. 

14.  =41533  L.  L. 

7.  =20’*  484  P. 

16.  =7421  B.  A.  C. 

8.  =7350  B.  A.  C. 

16.  =41615  L.L. 

Digitized  by  LjOOQle 


THE  UNITED  STATES  COAST  SUEVEY. 


177 


Page  47,  No.  7.  For  W  read  W\ 

Page  47,  No.  11.  For  W  read  W*. 

Page  47,  No.  17.  =7528  B.  A.  C. 

Page  47,  No.  22.  For  W  read  W*. 

Page  47,  No.  26.  For  W  read  W*. 

Page  47,  No.  28.  For  W  read  W*. 

Page  48,  No.  38.  For  W  read  W’. 

Page  48,  No.  54.  For  W  read  W*. 

Page  48,  No.  55.  Add  w.  For  28  read  29. 

Page  48,  No.  56.  Add  28. 

Page  48,  No.  62.  For  W  read  W*. 

Page  49,  No.  64.  For  W  read  W*. 

Page  49,  No.  65.  For  W  read  W’. 

Page  49,  No.  83.  For  W  read  W’. 

Page  49,  No.  84.  For  W  read  W*. 

Page  49,  No.  85.  For  W  read  W’. 

Page  49,  No.  89.  For  W  read  W*. 

Page  49,  No.  96.  For  W  read  W*. 

Page  54,  No.  71.  =299  B.  A.  C. 

Page  54,  No.  77.  =321  B.  A.  C. 

Page  56,  No.  12.  Add  5. 

Page  58,  No.  42.  =834  B.  A.  C. 

Page  59,  No.  54.  Insert  before  54:  54a*=45  Arietis=901  B.  A.  C.,  All.  41°  55',  Decl.  +77° 
44'.  Also,  change  54  to  545,  and  dele  first  line. 

Page  60,  No.  5.  Under  70o  27',  in  colninu  AR.,  place  70°  16',  and  brace.  Under  +45°  41',  in 
column  Decl.,  place  +45°  36',  and  brace. 

Page  61,  No.  48.  Above  5*'  702  W  place  o'*  691  W,  and  brace. 

Page  61,  No.  48.  Above  81°  4'  place  81°  O'.  Above  +32°  38'  place  +32°  42',  and  brace. 

Page  61,  No.  56.  For  +34®  18'  read  54°  18'. 

Page  62,  No.  56.  Over  10509  L.  L.  write  10533  L.  L. ;  under  same  write  105C0  L.  L.,  and  brace. 
Over  82°  30'  write  82°  17';  under  same  write  37°  54',  and  brace. 

Page  62,  No.  72.  For  1857  B.  A.  C.  read  1850  B.  A.  C. 

Page  62,  No.  75.  =1875  B.  A.  C. 

Page  62,  No.  83.  For  +48o  51'  read  +48°  57'. 

Page  65,  No.  35.  For  1182  B.  A.  C.  read  1177  B.  A.  C.;  and  for  55°  7'  read  55°  9'. 

Page  06,  No.  59.  For  A'  read  A. 

Page  66,  No.  61.  Dele  A’. 

Page  67,  No.  89.  For  4"  311  W  read  1342  B.  A.  C. 

Page  67,  No.  91.  For  3'  read  3. 

Page  67,  No.  92,  For  1342  B.  A.  C.  read  4'*  311  W. 

Page  67,  No.  94.  Dele  3’. 

Page  67,  No.  99.  Dele  3®. 

Page  67,  No.  100.  Dele  ®'. 

Page  68,  Bo.  101.  For  «*  read  v. 

Page  68,  No.  130.  For  c'  read  c. 

Page  69,  No.  134.  Dele  c*. 

Page  70,  No.  165.  For  5'*  606  W  read  1734  B,  A.  0.;  for  80°  13'  read  81°  16';  and  for  +18°  15' 
read  +18°  26'. 

Page  70,  No.  175,  =1793  B.  A.  C. 

Page  71,  No.  33.  Under  39  write  40;  under  2275  B.  A.  C,  write  2278  B.  A.  C. ;  for  102°  38' 
read  102°  28',  and  under  it  102°  38' ;  for  +26°  6'  read  26^  16',  and  under  it  write  20°  6',  and  brace. 
Page  71,  No.  38.  For  <«'  read  a>. 

Page  72,  No.  45.  Dele  «**, 

Page  72,  No.  70.  Dele  5'. 

H.  Ex.  133 - 23 


Digitized  by  LjOOQle 


180  REPORT  OF  SUPERINTENDENT  OP  UNITED  STATES  COAST  SURVEY, 


Page  1C7,  No.  70.  Dele  ¥. 

Page  167,  No.  71.  For  h]  read  h. 

Page  167,  No.  76.  Dele  e'. 

Page  167,  No.  77.  For  e‘  read  e. 

Page  167,  No.  89.  Add  65. 

Page  168,  No.  24.  =7221  B.  A.  C.;  for  -13°  4'  read  -13o  5'. 

Page  169,  No.  37.  For  314°  49'  read  314°  54' ;  for  -18°  1'  read  -18°  2'. 

Page  170,  No.  7.  =7242  B.  A.  C. 

Page  171,  No.  42.  =7672  B.  A.  C. 

Page  171,  No.  47.  Add  36. 

Page  172,  No.  66.  For  7793  read  7804  ;  for  334°  11'  read  333°  59' ;  for  7°  58'  read  7°  56'. 

Page  172,  No.  84.  For  read  g. 

Page  172,  No.  85.  Dele 

Page  173,  No.  96.  For  -26°  56'  read  -25°  56'. 

Page  175,  No.  15.  For  7986  read  7987. 

Pages  176-177,  Ceplieus.  In  column  6”,  for  39  read  38. 

Pages  176-177,  Urs.  Maj.  lu  column  6™.7,  for  100  read  101. 

Pages  176-177,  Aries.  In  column  2,  place  1 ;  in  column  2“.3,  dele  1 ;  in  column  6“,  for  22  read 
23 ;  in  column  Summa,  for  80  read  81. 

Pages  176-177,  Cassiope®.  In  column  5'“.4,  for  5  read  4 ;  and  iu  column  6“,  for  24  read  25. 
Pages  176-177,  Pegasus.  In  column  4™,  for  3  read  5;  and  in  column  4“.5,  for  5  read  3. 

Pages  178-179,  Medi®.  In  column  2™,  for  7  read  8 ;  in  column  6“,  for  584  read  585;  in  column 
Summa,  for  2184  read  2185. 

Pages  178-179,  Oraues.  In  column  2"',  for  27  read  28;  in  column  6'",  for  1533  read  1534;  in 
column  Summa,  for  5421  read  5422. 
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